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United States Court of Appeals for the 

District of Columbia 

i 

j 

■ I 

Xo. GG22. ! 

i 

j 

Arthur W. Baumgartex et al., Appellants, 

! 

I 

Conway P. Coe, Commissioner of Patents. 

i 


a Supreme Court of the District of Columbia. 

i 

| 

In Equity. j 

No. 53296. | 

i 

! 

Arthur W. Baumgartex and John Robert BL\ckhall, 

Plaintiffs, 


Thomas E. Robertson, Commissioner of Patents, 

Defendant. 

United States of America, j 

District of Columbia, ss: 

\ 

Be it remembered, That in the Supreme Coui't of the 
District of Columbia, at the City of Washington, in said 
District, at the times hereinafter mentioned, the following 
papers were liled and proceedings had, in the above-en¬ 
titled cause, to-wit: 


1 — 6622 a 
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a. \v. baum Garten et al. vs. coxway p. coe. 


1 Bill of Complaint to Enforce Issue of Patent. 

Filed August 18, 1931. 

In the Supreme Court of the District of Columbia. 

In Equity. 

Xo. 53296. 

Arthur W. Baumgarten and John Robert Blackhall, 

Plaintiffs, 

vs. 

Thomas E. Robertson, Commissioner of Patents, 

Defendant. 

To the Honorable, the Judges of the Supreme Court of the 
District of Columbia: 

Now come plaintiffs, Arthur W. Baumgarten and John 
Robert Blackhall, and for their bill of complaint allege: 

I. 

That the plaintiff, Arthur W. Baumgarten is a citizen of 
the United States, and a resident of Joliet, in the State of 
Illinois, and brings this suit in his own right. 


II. 

That the plaintiff, John Robert Blackhall is a citizen of 
the United States, and a resident of Highland Park, 
2 in the State of Illinois, and brings this suit jointly 
with plaintiff Baumgarten, and in his own right as 
the assignee of said plaintiff Baumgarten. 

III. 

That the defendant, Thomas E. Robertson, is the Com¬ 
missioner of Patents of the United States, a legal resident 
of the District of Columbia, and is sued as the Commis¬ 
sioner of Patents of the United States. 

IV. 

This bill is filed in accordance with the provisions of the 
Federal Laws of the United States as set forth under Re- 
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I 

vised Statute 4013, aucl is for the purpose of 
Letters Patent for an invention. 

V. 



That the said Arthur W. Baumgarten is the true, orig¬ 
inal, lirst, and sole inventor of a new and useful | improve¬ 
ment in Vehicle, not known or used by others in tjliis coun¬ 
try before his invention or discovery thereof; norjpatented 
or described in any printed publication in this orl any for¬ 
eign country before his invention or discovery thereof, or 


more than two years prior to his application in this coun¬ 
try for Letters Patent therefor as hereinbefore described; 
* . . 1 
not in public use or on sale in this country for njore than 


two years prior to the tiling of said application; not 
abandoned and not patented in any foreign countjry on an 
application tiled by him or his legal representatives 
3 or assigns more than twelve months prior to his 
application for patent therefor in this countjry. 


VI. i 

i 

i 

That the plaintiff, Arthur W. Baumgarten on or about 
June 22, 1927, filed on said invention in the United States 
Patent Office an application for a patent entitled “Ve¬ 
hicle,” which application was assigned the Serial Number 
200,617 (series of 1925). 


VII. 

That the said application was tiled in accordance with 
the Laws of the United States and the Rules of the Patent 
Office in such cases provided. 

VIII. i 

i 

i 

That the plaintiff applicant, Arthur W. Baumghrten, by 
an instrument recorded in the United States Patept Office 
on June 22, 1927, in Liber A131, page 106 of Transfers of 
Patents, assigned to the plaintiff assignee, Johnj Robert 
Blackhall, all his right, title and interest in and to jthe said 
application, the invention therein contained and to any 
Letters Patent which might be granted thereon or there¬ 
for, and requested the Commissioner of Patents fo issue 
the Letters Patent to said John Robert Blackball.! 
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IX. 

That the said application has been duly prosecuted in 
accordance with the Laws of the United States and the 
Rules of the Patent Office. 

4 X. 

That the said application has been passed upon by the 
Primary Examiner who, in accordance with the Rules of 
the Patent Office, refused to allow and rejected the follow¬ 
ing claims: 

1. The vehicle comprising electrical driving means in¬ 
cluding at least one motor, a starting resistance for said 
motor adapted to effect heating, means for reconnecting 
said motor as a generator, said resistance being re-con¬ 
nected to the converted generator so as to effect braking 
by transforming electrical energy into heat and means for 

passing into the vehicle said heat due to starting and brak¬ 
ing. 

2. The vehicle comprising electrical driving means in¬ 
cluding at least one motor, means for reconnecting said 
motor as a generator, a resistance connected to the con¬ 
verted generator, said resistance being adapted to trans¬ 
form electrical energy into heat to be used in the vehicle. 

3. The vehicle comprising a compartment, electrical driv¬ 
ing means including a motor, a starting resistance for said 
motor, means for connecting said motor to drive the ve¬ 
hicle including said starting resistance, means for recon¬ 
necting said motor as a generator and reconnecting said 
resistance to absorb energy from the converted generator, 
said resistance providing heat when used for a starting 
resistance and as a generator resistance and means for 
transferring the heat from said resistance to said compart¬ 
ment under motoring and generating conditions. 

8. The vehicle comprising electrical driving means in¬ 
cluding a motor, a starting resistance for said motor, means 
for controlling said motor to start comprising a controller, 
an interlock operable with said controller, means for re¬ 
connecting said motor as a generator and said resistance 
to absorb energy from the converted generator to trans¬ 
form it into heat, said interlock functioning between said 
controller and said re-connecting means so as to prevent 
the operation of the re-connecting means when the con- 
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I 
| 

troller is in connected operation and means for rising said 
heat to warm the interior of the vehicle. 

12. The vehicle comprising electrically driving means in¬ 
cluding a motor, a starting resistance for said motor, a 
controller for throwing the motor into operatioii by way 
of said resistance, a switch for changing t|ie motor 
5 connections whereby said motor becomes a genera¬ 
tor with said resistance in the circuit thereof, means 
for normally holding said switch in motoring jposition, 
means for moving said switch to generator position, said 
last-named means depending for its operation ujpon said 
controller being placed in disconnected position, ifreans on 
said switch adapted to partially close a control circuit and 
a heating circuit including said resistance when said switch 
is thrown into generator position, and separate means for 
closing the control circuit, whereby the heating (jircuit is 
closed and means for using said heat to warm thei interior 
of the vehicle. I 

14. The vehicle comprising electrical driving n^eans in¬ 
cluding a motor, a starting resistance for said inotor, a 
controller for throwing the motor into operation! by way 
of said resistance, a switch for changing the motoij connec¬ 
tions whereby said motor becomes a generator with said 
resistance in the circuit thereof, means for normally hold¬ 
ing said switch in motoring position, means for' moving 
said switch to generator position, said last-name<[l means 
depending for its operation upon said controller being 
placed in disconnected position, and separate metans for 
closing the control circuit, whereby the heating circuit is 
closed, said last-named means being operable upon moving 
the vehicle braking control and means for using spd heat 
to warm the interior of the vehicle. 

16. The vehicle comprising an electrical driving means 
including a plurality of motors, a starting resistance for 
said motors, a controller for starting said motors by means 
of said resistance, means for re-connecting said motors as 
generators when said controller disconnects said motors, 
said last-named means functioning to connect saic| resist¬ 
ance in series with the converted generators and m<?ans for 
using the heat generated by the resistance during starting 
and upon re-connecting for heating said vehicles. 

17. The vehicle comprising an electrical driving means 
including a motor, a starting resistance for said njiotor, a 
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controller for starting said motor by moans of said resist¬ 
ance, means for re-connecting said motor as a generator 
when said controller disconnects the motor, said last-named 
means functioning to connect said resistance in series with 
the converted generator and means for using the heat gen¬ 
erated by the iresistance during starting and upon re-con¬ 
necting for heating said vehicles. 

25. The vehicle comprising electrical driving means in¬ 
cluding at least one motor, a starting resistance for said 
motor, a controller for starting said motor bv throwing 
said resistance out by stages, means for re-connecting said 
motor as a generator when said controller disconnects the 
motor, said last-named means functioning to connect said 

resistance so as to absorb energy from the converted 
G generator, wherebv the kinetic energv of the vehicle 
is absorbed and transformed into heat, the vehicle 
thereby slowing down and means for disconnecting por¬ 
tions of said resistance as said vehicle slows down, discon¬ 
nection tor braking being made in the inverse order of the 
connections made for starting. 

26. The vehicle comprising electrical driving means in¬ 
cluding at least one motor, a starting resistance for said 
motor, a controller for starting said motor by throwing 
said resistance out by stages, means for re-connecting said 
motor as a generator when said controller disconnects the 
motor, said last-named means functioning to connect said 
resistance so as to absorb energy from the converted gen¬ 
erator, whereby the kinetic energy is absorbed and trans¬ 
formed into heat, the vehicle thereby slowing down, means 
for using said heat within the vehicle and means for auto¬ 
matically shunting out portions of said resistance as said 
vehicle slows down. 

31. The vehicle comprising electrical driving means in¬ 
cluding a motor, a starting resistance for said motor, means 
for re-connecting said motor as a generator, a resistance 
adapted to be energized from said generator and means for 
heating said vehicle from at least one of said resistances 
during both starting and generating operations. 

XI. 

That the applicant appealed these claims from the deci¬ 
sion of the Primary Examiner to the Board of Appeals 
who in their decision dated February 19, 1931, affirmed the 
rejection of the Primary Examiner. 
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XII. 

I 

I 

That the Commissioner of Patents by the Boird of Ap¬ 
peals contends in re the systems shown in the references: 
Skinner, 1,230,935, June 26, 1917; 

Candee et ah, 1,317,266, Sep. 30, 1919; ; 

Smith, 1,535,079, Apr. 21, 1925. 


that there is no invention in applying Smith’s hcjating con¬ 
struction to the resistors of Skinner and Candeb et al., or 

i 7 9 

other old systems of electrical control, irrespective 
7 of whether the resistors are used both fcjr starting 
and braking, and that there is nothing patentable in 
claims S, 12, 14, 16, 25 and 26 over claims 1, 2, 3, jl7 and 31. 


XIII. I 

i 

i 

That the decisions aforesaid, of the Primary JCxaminer, 
finally rejecting the said claims, and of the Boa^d of Ap¬ 
peals affirming the decision of the Primary Examiner, are 
incorrect and contrarv to law. | 

* i 


XIV. 

That the defendant, the said Commissioner of Patents, in 
pursuance of the said decision of the Primary [Examiner 
and the Board of Appeals, has refused and still Refuses to 
grant Letters Patent upon the aforesaid application of 
Arthur \V. Baumgarten for the invention defined by the 
aforesaid claims, although plaintiffs are lawfully entitled 
to such Letters Patent. 


That the applicant and his assignee disagree! with the 
contentions of the Commissioner of Patents and contend 
that there is invention in applying Smith’s healting con¬ 
struction to the resistors of Skinner and Candee et al and 
that claims 8, 12, 14, 16, 25 and 26 patentably distinguish 
from claims 1, 2, 3, 17 and 31. ! 

i 

xvi. i 

! 

That neither applicant nor his assignee have jappealed 
from the decision of the Board of Appeals to tkje United 
States Court of Customs and Patent Appeals. 
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8 XVII. 

That the plaintiffs have been greatly damaged and in¬ 
jured by the refusal of the defendant, the said Commis¬ 
sioner of Patents, to grant Letters Patent upon the afore¬ 
said application for the invention defined by the claims 
thereof. 

XVIII. 

That the plaintiffs stand ready to produce in court a 
duly authenticated copy of said application of Arthur W. 
Baumgarten and of matters of record pertaining thereto 
and to the ownership of said invention and application. 

XIX. 

Wherefore, plaintiffs bring this their Bill of Complaint 
under and in accordance with the provisions of the Statute 
in such cases made and provided, and pray 

(1) That your Honors may adjudge and decree that the 
plaintiffs, the r said Arthur W Baumgarten, and the said 
John Robert Blackball as assignee of said Baumgarten, are 
justly entitled to receive Letters Patent of the United States 
for the invention defined by the aforesaid claims and each 
of them; 

^ ) That \ our honoi s may adjudge and decree that the 
Letters Patent for the United States for the invention de¬ 
fined by the aforesaid claims and each of them be issued to 
the said Arthur W. Baumgarten and the said John Robert 
Blackball as assignee of said Baumgarten; and 
9 (3) That a writ of subpoena addressed to the said 

defendant, Thomas E. Robertson, Commissioner of 
Patents, may issue out of this court commanding him to 
appear and answer unto this bill of complaint, but not under 
oath, and to abide and perform such and any decree in the 
premises as to the court may seem just and be required; 

(4) And for such other and further relief in the premises 
as the nature of the case may require and as to your Honors 
may seem meet. ARTHUR W. BAUMGARTEN, 

i JOHN ROBERT BLACKBALL, 

By DELOS G. HAYNES, 

Attorney of Record for Plaintiff. 

PAUL A. BLAIR, 

Of Counsel. 

LLOYD R. KOENIG, 

Of Counsel . 
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10 Affidavit . 

I 

District of Columbia, ss: j 

Lloyd R. Koenig being on oath first duly sworij according 
to law, deposes and says that lie is of Counsel for Arthur 
IV. Baumgarten and John Robert Blackball, ;the above 
named plaintiffs; that he is an associate of Delos <pr. Haynes, 
attorney of record; that lie is authorized to mal^e this affi¬ 
davit, for and on behalf of said plaintiffs, and tlijat he does 
make this affidavit, for and on behalf of said iplaintiffs; 
that said plaintiffs are both non-residents of life District 
of Columbia, and are absent therefrom; that ^ffiant has 
read the foregoing Bill of Complaint by him Subscribed 
and knows the contents thereof; and that he verify believes 
that all of the allegations contained therein are true. 

LLOYD E. K0ENIG. 

Subscribed and sworn to before me this 18th day of Au¬ 
gust, 1931. 

[seal] ADA E. COOPER, j 

Notary Public in and for the District of Columbia. 

My commission expires 7/24/35. 
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Answer to the Bill of Complaint. 
Filed September 5,1931. 


* 


To the Honorable the Judges of the Supreme Cojirt of the 
District of Columbia: 


Thomas E. Robertson, Commissioner of Patents, defend- 

' # i 

ant herein, in answer to the Bill of Complaint, 4heges 011 
information and belief as follows: 

i 

I. He admits for the purpose of this suit the allegations 
of paragraph I. 

II. He admits for the purpose of this suit the allegations 
of paragraph II. 

III. He admits that his official residence is in the District 
of Columbia, but states that his legal residence is in the 
state of Maryland. 

IV. He admits jurisdiction under Section 4915 R. S. (35 

L T . S. C. A. 63). | 


i 
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V. lie admits that the applicant made averments in his 
application for patent substantially as set forth in para¬ 
graph V, which have been accepted, but only as limited by 
the prior art cited in said application. 

12 VI. lie admits the allegations of paragraph VI 

with respect to application Xo. 200,617. 

VII. He admits the allegations of paragraph VII. 

VIII. lie admits for the purpose of this suit the allega¬ 
tions of paragraph VIII. 

IX. He admits the allegations of paragraph IX. 

X. lie admits the allegations of paragraph X with respect 
to the claims which the examiner refused to allow. De¬ 
fendant is informed and believes and therefore avers that 
said claims are unpatentable to plaintiffs in view of the 
following prior patents: 

Skinner, 1,230,935, June 26, 1917: 

Candde et al., 1,317,266, Sep. 30, 1919; 

Smith, 1,535,079, Apr. 21, 1925. 


Profert of copies of said patents is hereby made. Defend¬ 
ant further alleges that claims 8, 12, 14. i6 and 25 are un¬ 
patentable over claims 1, 2, 3, 17 and 31. As further sup¬ 
porting the grounds of rejection, defendant relies upon 
the publications “Electric .Motor Control Systems and 
Methods”, Chap. IV, pages 99 et soq., published by Fred¬ 
erick J. Drake & Co., Chicago, and “Principles of Electric 
Motors and Control”, Fox, Chap. XI, pages 230 et seq., 
Fig. 139, page 281, and the paragraph “Dynamic Brak¬ 
ing” on pages 335 and 336, published by McGraw-Hill Book 
Company, Inc*., Xew York. 


XI. He admits the allegation of paragraph XI. 

XII. He admits for the purpose of this suit the allega¬ 
tion of paragraph XII. 

XIII. He denies the allegation that the decisions of the 
primary examiner and of the Board of Appeals are incor¬ 
rect and contrarv to law. 

13 XIV. He admits that he has refused and still re¬ 
fuses to grant letters patent upon the aforesaid ap¬ 
plication of Arthur TV Baumgarten, but denies that plain¬ 
tiffs are lawfully entitled to such patent. 

XV. He denies plaintiffs’ allegation of invention stated 
in paragraph XV. 

XVI. He admits the allegation of paragraph XVI. 
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XVII. lie denies that plaintiffs have boon denied anv 
legal right lo which they are entitled and by ivhich they 
are damaged and injured by the refusal to griant letters 
patent on the aforesaid application. 

XVIII. He admits that plaintiffs stand ready jto produce 
copies as stated in paragraph XVIII. 


Further answering defendant denies that plaintiffs are 
entitled to the claims for which thev contend, as more fullv 
appears from the statement of the examiner and the de¬ 
cision of the Board of Appeals. Profert of copies thereof 
is herebv made. 

% i 

And further answering defendant denies each land every 


allegation of the Bill of Complaint not herein specifically 


admitted or denied and prays 
plaint be dismissed. 


that plaintiffs’ Biill of Com- 

1 i 


Wherefore defendant having fullv answered the Bill of 
Complaint denies that the plaintiffs are entitled to the relief 
demanded or any part thereof and prays that lie be hence 
dismissed with all costs and expenses of the proceedings 
against plaintiffs as provided bv Section 4915 1^. S. 

THOMAS E. ROBERTSpN, 
Commissioner of Patents, Defendant. 


T. A. HOSTETLER, 

Solicitor U. S. Patent Office, 
Attorney for Defendant. 


14 District of Columbia, 

City of Washington, ss ; 

I, Thomas E. Robertson, Commissioner of Patents, de¬ 
pose and say that I have read the above answer by me sub¬ 
scribed and know the contents thereof, and that the state¬ 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information anti belief I 
believe to be true. 

THOMAS E. ROBERTSON, 

Commissioner of Patents . 


Subscribed and sworn to before me this 4th d^y of Sep¬ 
tember, 1931. 

[seal] FANNIE W. SCIIRID^R, 

Notary Public, D. C. 
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15 Order Substituting Defendant. 

Filed October 2, 1933. 

• •••••* 

Upon consideration of the motion filed by plaintiffs here¬ 
in, it is hereby ordered, this 2nd day of October, 1933, that 
the Honorable Conway P. Coe, Commissioner of Patents, 
be substituted as defendant for the Honorable Thomas E. 
Robertson, formerly Commissioner of Patents. 

F. D. LETTS, 

Justice. 

16 Order. 

Filed April 20,1935. 

**•#** * 

This cause came on to be heard at this term on the ‘‘Sug¬ 
gestion of Death, Motion to Substitute, and Power of Attor¬ 
ney”, filed by Eva Grove Blackball, as executrix of the 
estate of John Robert Blackball, deceased; said motion was 
submitted bv Delos G. Ilavnes, attorney for said executrix 
and also attorney for Arthur AY. Baumgarten, a plaintiff 
in this cause; and thereupon, upon consideration thereof, 
and upon the subjoined consent of the attorney for defend¬ 
ant, it was ordered, adjudged and decreed that said Eva 
Grove Blackball, as said executrix, he, and hereby is sub¬ 
stituted for said John Robert Blackball as a plaintiff in 
this cause. 

JAMES M. PROCTOR, 

Justice. 

April 20th, 1935. 

Approved as to form and consented to: 

DELOS G. HAYNES, 

Attorney for Eva Grove Blackball, Executrix. 
DELOS G. HAYNES, 

Attorney for Baumgarten. 

T. A. HOSTETLER, 

Attorney for Defendant. 
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| 

31 cm o rand u m Op inion . 

Filed July 10,1935. 


• i • 


I agree with the conclusions reached by th(i tribunals 
of the Patent Office. j 

The Bill will be dismissed, with costs. j 

BARLEY, J. 

July 10,1935. 

i 

18 Final Decree . 

I 

Filed September 10, 1935. 


This cause having come on to be heard and having been 
tried in open court and argued by counsel for the jrespective 
parties upon the pleadings and proofs adduced and sub¬ 
mitted to the Court, 

It is adjudged, ordered and decreed this 10th day of Sep¬ 
tember, 1935, that the Bill of Complaint in this cajse be, and 
the same hereby is dismissed with costs against jthe plain¬ 
tiffs. 

JENNINGS BAILEY, 

Justice. 

i 

19 Petition for Appeal. 

Filed September 27,1935. 


The plaintiffs herein, Arthur W. Baumgarten' and Eva 
Grove Blackball, Executrix etc., conceiving themselves ag¬ 
grieved by the final decree heretofore made and entered 
by this Court in this cause on the tenth day of September, 
1935, do hereby appeal from said decree to the United 
States Court of Appeals for the District of Colutnbia, for 
the reasons specified in the assignment of errors,j which is 
filed herewith; and they pray that this appeal rday be al¬ 
lowed and that citation issue as provided by law, and that 
a transcript of the record, proceedings and papers upon 
which said decree is based, duly authenticated, ma^ be sent 
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to the United States Court of Appeals for the District of 
Columbia, under and according to the laws of Congress and 
the statutes of the United States in such cases made and 
provided, and also that an order be made, fixing the amount 
of security which plaintiffs shall give and furnish upon 
such appeal. 

DELOS G. IIAYNES, 
Attorney for Plaintiffs. 

20 Order Allowing Appeal. 

Filed September 27, 1935. 

*•*••*• 


This cause came on to be heard at this term on plaintiffs' 
petition for appeal from the decree of this Court entered 
on or about the tenth day of September, 1935, and there¬ 
upon, upon consideration thereof, it was ordered that said 
petition for appeal be and the same is hereby granted and 
the appeal allowed upon giving bond conditioned as re¬ 
quired by law in the sum of one hundred dollars, or fifty 
dollars cash in lieu thereof. 


September 27,1935. 


DANIEL W. O’DONOGIIUE, 

Judge. 


Memorandum . 

September 27, 1935.—$50 deposited by Paul A. Blair for 
plaintiffs in lieu of bond on appeal. 

21 In the Supreme Court of the District of Columbia. 

At Law. 



Citation. 

Issued September 27, 1935. 

• ••••** 

The President of the United States of America to Conway 
P. Coe, Greeting: 

You are hereby cited and admonished to be and appear 
at a Court of Appeals of the District of Columbia, upon 
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the docketing* the cause therein, under and as directed by 
the Rules of said Court, pursuant to an Appeal noted in the 
Supreme Court of the District of Columbia, on the 27- day 
ot September, 1935, wherein Arthur W. Baumgarten & 
Eva Grove Blackball, Executrix, &c., are Appellants, and 
you arc Appellee, to show cause, if any there he} why the 
Judgment—Decree—rendered against the said Appellants, 
should not be corrected, and why speedy justice should not 
be done to the parties in that behalf. 

Witness the Honorable Alfred A. Wheat, Chief Justice 
of the Supreme Court of the District of Columbia, this 27- 
day of September, in the year of our Lord one thousand 
nine hundred and 35. 

[seal] FRANK E. CUNNINGHAM, 

I Cirri- 

By R. PAGE BELEW, i 

Assistant\ Clerk. 

Service of the above Citation accepted this 27]- day of 
September, 1935. 

R. F. WHITEHEAD, 
Attorney for Appellee. 

22 Assignment of Errors. 

Filed September 27, 1935. j 

* * * * * * j * 

Now come the plaintiffs in this cause and say that the 
decree entered in this cause on or about the tenth day of 
September, 1935, is erroneous and unjust to plaintiffs. And 
plaintiffs assign for errors in said decree the fallowing 
matters, to-wit: 

1. In decreeing that the bill of complaint be dismissed, 
whereas the Court should not have dismissed the bill of 
complaint. 

2. In decreeing that the bill of complaint be dismissed, 
whereas the Court should have granted the prayer of the 
bill of complaint. 

3. In decreeing that the bill of complaint be dismissed, 
whereas the Court should have adjudged that the plaintiffs 
are entitled according to law to secure their patent lor the 
improvements or inventions defined in the claims of the 
application at bar. 

4. In decreeing that the bill of complaint be dismissed, 
whereas the Court should have adjudged that plaintiffs are 
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entitled according to law to secure their patent for the said 
improvements or inventions as stated in claims 1, 2, 3, 8, 
12, 14, 16, 17, 25, 26 and 31 set forth in the bill of com¬ 
plaint. 

23&24 5. In decreeing that the bill of complaint be dis¬ 

missed, whereas the Court should have held that the 
inventions as recited in said claims are effectively and pat- 
entably distinguished from said prior art. ! 

6. In decreeing that the bill of complaint be dismissed, 
whereas the Court should have adjudged that the invention 
involved a new combination of old elements and produced 
a new and unexpected result and was patentable over the 
prior art. 

7. In decreeing that the bill of complaint be dismissed 
and that the plaintiffs are not entitled to a decree under 
Section 4915 R. S., whereas the Court should have adjudged 
that the plaintiffs are entitled to a decree granting the 
patent sought by the plaintiffs. 

Wherefore and for divers other errors appearing in said 
record, said plaintiffs pray that said decree be reversed and 
that said plaintiffs may have an adjudication and decree 
in their favor. 

ARTHUR W. BAUMGARTEX and 
EVA GROVE BLACKHALL, 
Executrix, etc., 

By DELOS G. HAYNES, 

Their Attorney. 

25 Stipulation. 

Filed September 27, 1935. 

It is hereby stipulated by and between counsel for the 
respective parties, this Honorable Court consenting, that 
Plaintiff’s time for filing its statement of evidence be en¬ 
larged for the period of thirtv (30) davs. 

‘ PAUL A. BLAIR, 

Attorney for Plaintiffs. 

R. F. WHITEHEAD, 
Attorney for Defendant. 

It is so ordered: 

DANIEL W. O’DONOGHUE, 

Justice. 


September 27, 1935. 
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Memorandum. 

■ i 

September 30, 1935.—Statement of Evidence jand Notice 
(duplicate) filed. | 

26-2S Supreme Court of the District of Columbia. 

Fridav, October! 25, 1935. 

The Court resumes its sessions pursuant adjourn¬ 
ments, the Justices sitting in Equity, presiding, j 

• * * • * # i • 

; 

Come now the parties hereto by their respective attor¬ 
neys of record, and thereupon, the plaintiffs by tlheir attor¬ 
ney present to the Court their Statement of Evidence taken 
at the trial of this cause, and heretofore submitted herein, 
and pray that the same be signed and made of record, nunc 
pro tunc, which is hereby accordingly done. 

JENNINGS BAILEY, 

Justice. 

j 

29 & 30 Supreme Court of the District of Columbia. 

I 

United States of America, 

District of Columbia , ss: 

I, Frank E. Cunningham, Clerk of the Supreme Court 
of the District of Columbia, hereby certify the jforegoing 
pages numbered from 1 to 28, both inclusive, to be a true 
and correct transcript of the record according to directions 
of counsel herein filed, copy of which is made p4rt of this 
transcript, in cause No. 53296 in Equity, wherein Arthur 
AY. Baumgarten et al. are Plaintiffs and Thomas £. Robert- 
son, Commissioner of Patents, is Defendant, as the same 
remains upon the files and of record in said Couft* 

In testimony whereof, I hereunto subscribe my Sname and 
affix the seal of said Court, at the City of AA T ash|ngton, in 
said District, this 12th day of November, 1935. 

[Seal Supreme Court of the District of Columbia.] 

FRANK E. CUNNINGHAM, 

Clerk. 

By CHAS. B. COFLIN, j 

Assistant j Clerk. 

\ 

I 
! 


2—6622a 
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31 In the Supreme Court of the District of Columbia. 

In Equity. 

No. 53,296. 

Arthur W. Baumgarten and Eva Grove Blackhall, Exe¬ 
cutrix, etc., Plaintiffs, 


v. 

Conway P. Coe, Commissioner of Patents, Defendant. 

Statement of Evidence. 

On the hearing of this cause before Mr. Justice Jennings 
Bailey, on June 20, 1935, evidence on behalf of the respec¬ 
tive parties, plaintiffs and defendant, was offered and given 
as hereinafter stated as follows: 

Plaintiffs’ counsel offered in evidence, as plaintiffs’ ex¬ 
hibit 1, a certified copy of file-wrapper and contents of the 
Baumgarten patent application, Serial No. 200,617, here 
involved. Said copy excludes a few papers which are speci¬ 
fied on the certificate, but includes everything necessary 
for the Court’s consideration of this case. 

Arthur William Baumgarten. 

Arthur William Baumgarten, a witness called on behalf of 
plaintiffs, being duly sworn, testified as follows: 

Direct examination. 

By Mr. Haynes: 

My name is Arthur William Baumgarten. I am the 
applicant, who is one of the plaintiffs in this case. My age 
is forty-six. I live at 1106 West Hamilton Street, Flint, 
Michigan. I am general manager of the Eastern Michigan 
Railway, at Flint, Michigan. 

My duties as general manager are to have charge of 
all operations, including the maintenance and con- 
32 struction of the transportation system in Flint, which 
constitutes about 50 street cars and 20 gas busses. 

My education and experience, insofar as it relates to 
electrical vehicle operation, is: I am a graduate of the Uni- 



A. W. BAUMGARTEN ET AL. VS. CONWAY P. COjE. 


19 


versity of Illinois in the year 1914, receiving | the B. S. 
degree in Electrical Engineering. Immediately after 
graduation, I was employed by the Chicago & Jpliet Elec¬ 
tric Railway Company, at Joliet, Illinois, as engineer in 
the engineering force. I worked for that compajny in that 
position until about 1916, when I was promoted tp electrical 
engineer, having charge of the overhead lines, substations, 
and other electrical operations. I continued at 'that occu¬ 
pation, with the exception of two years in the | Army, as 
first lieutenant, 310 Engineers, serving in Norjh Russia. 
After that I remained with the Chicago & Joliet Electric 
Railway Company as electrical engineer, and received the 
position of Division Engineer, about 1926. A.4 Division 

Engineer I had charge of all maintenance, construction, 
operations, including track and roadway for thisjcompany. 
I continued in that occupation until February, lp34, when 
I left the employ of the Chicago & Joliet Electric Railway 
Company to take the position of General Manager of the 

Eastern Michigan Railways. 

~ .* . | 

As to my connection with transit association committees 

on rheostatic heating of vehicles I have served pn a num¬ 
ber of committees, and the rheostatic committees of the 
American Transit Association, and am now Chairman of 
Committee Xo. 10, Rolling Stock Division whicli commit¬ 
tee is and has been making a study of rheostatip and dy¬ 
namic heating. j 

33 Mr. John Robert Blackhall, who was fdrmerlv a 
plaintiff in this case, was General Managjer of the 
Chicago and Joliet Electric Railway Company at that time. 

I am familiar with the contents of this patent applica¬ 
tion, plaintiffs’ exhibit 1. 

Vehicles made according to that invention have jseen, and 
are, in successful use. 

I am the author of the article entitled “Energy from 
Dynamic Braking Cuts Heating Costs” beginning on page 
648 of the Electric Railway Journal for April 21, 1928. 
That article relates to the commercial use of the invention 
here in suit. I am personally familiar with the Operation 
of the car described in that article. j 

The entire article is a resume, a result of testis as con¬ 
ducted on the street car used on the Chicago & Jojiet Elec¬ 
tric Railway Company, and embodying the results of the 
tests as pertained to dynamic heating. The fore part of 
the article deals mostly with the means of obtaining accele- 
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ration and dynamic braking heat, describing that the same 
contractors are used in braking and acceleration; also the 
same resistors. 


34 The summary paragraphs of this article give a 
comparative annual operating cost per year for heat¬ 
ing and the savings accomplished as a result. The total 
estimated savings from direct energy’ obtained, or direct 
heat obtained from the dvnamic heating, is an estimated 
saving per car per year of $301. In addition to this, there 
is a saving resulting from the lower investment cost in the 
substation of $86 per car per year. Also, a reduction in 
maximum demand charge, which, in the case at the time 
this article was written, amounted to approximately $200 
per car per year; which would make a total estimated sav¬ 
ing of approximately $580 per car per year by the use 
of this method of heating. 

The article and the curves accompanying the article, 
show that the heat obtained, the temperature rises in the 
car, are sufficient and ample to comfortably heat the car. 

The tests described in this article were made in Joliet, 
Illinois, which }ias a cold climate: colder than Washington, 
D. C., for example. 

The car was what I would term an extremelv light-weight 
car, in that it was constructed almost entirely of aluminum, 
instead of the usual steel construction. 

If the car had been of the same capacity, with the ordi- 
narv construction and ordinarv weight instead of light 
weight the savings would have been even greater. 

35 My dynamic braking invention saves the necessity 
of putting the same power capacity in the substa¬ 
tion as the heat recovered in the car; therefore, the ma¬ 
chinery in the substation has less capacity than would be 
necessary with the regulation type of electrical heating. 
The approximate cost of installation of substation ma¬ 
chinery runs in the neighborhood of $60 to $S0 per kilo¬ 
watt of capacity. 

I have made tests to determine the amount of heat ob¬ 
tained during dynamic braking, as compared with the 
amount of heat obtained during starting and controlling— 
that is, acceleration. 

In making extensive tests with the cars we were operating 
at Joliet, I did determine the amount of starting resistor 
loss, which varied all the way from 3 to 10 per cent of the 
total power input to the car, whereas the braking energy 




21 


A. W. BAUMGARTEN ET AL. VS. COXWAY P. CpE. 

return from the same resistors varied from IF to 25 per 
cent of the power input to the car. 

As to the approximate ratio of the heat obtained during 
dynamic braking, as compared with heat obtained during 
acceleration: In the ordinary tests it approximated 3 to 
1 greater heat in braking than in starting. 

As to the effect of my invention on the necessity of hav¬ 
ing brake-shoes on the car and wheels: The dynamic brak- 
ing is as effective and even more so, than the usual type of 
braking with brake-shoes, down to the point of miles per 
hour speed which, in effect, is 90 per cent, ol* more, of 
the braking operation. 90 per cent, or more, of the braking 
operation is above 3 miles per hour. As to the amount of 
wear which has been obtained on brake-shoes where cars 
have employed your invention, as compared with ordinary 
brake-shoes: The use of dynamic braking downj to the ex¬ 
tremely low speeds would result in a very material 
3G reduction on wear on brake-shoes or brake-(lrums used 
in ordinarv braking. I know that it has Resulted in 
that reduction in cars that have been operated! under my 
personal direction. 

The use of my dynamic heat invention is sl^own to be 
sufficient to eliminate the necessity of taking hpat during 
winter weather from the trolley wire, with the! exception 
of a small amount of pre-heating required befoire the car 
leaves the car barn. 

In cars not equipped with my invention, in |the colder 
climates (colder than Washington), even where Ventilators 
are provided, it is necessary to cut off the ventilation in 
winter to provide heat in the car with the ordinary type 
of heating. 

In the operation of the two electric railways tljiat I have 
had experience on, in both cases, and invariably, always, 
the peak demand for power comes in the Christinas week, 
and usually it is cold weather; it comes at the tiine of dav 
when the maximum car load and heater load i$ required 

simultaneously. 

•/ 

i 

This Joliet car was in successful operation, with the 
dynamic heating of my invention thereon, fromj the time 
that the car was built until I left the employ of thejcompany, 
a little over a year ago. 

This operation was three or four years. The cajr was not 
in use all day, every day. 
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Xo failures of consequence were noted in the operation 
of that car under my direction. I was familiar with the 
operation of the car. I had considerable to do with the 
design of it, and also testing and observation. 

37 I have looked at this Smith patent 1,535,079, which 
is part of defendant’s exhibit 1. The terms ‘‘start¬ 
ing and controlling resistance for the car motors”, as used 
on page 2, lines' 46 and 47 of this patent, I would under¬ 
stand to mean the control of the vehicle in starting and 
coming up to full speed. 

The operation of cars where the starting and controlling 
resistance heat was used, equipped like this Smith patent, 
has come to mv attention in connection with the Committee 
work I have done on the American Transit Association, 
and other work I have done. 

In two of the cases where this type of heat is used ex¬ 
tensively the heat obtained from starting resistors was 
not sufficient and was amplified with regular resistors sup¬ 
plied with power from the trolley wire. As to whether 
I noticed any mishandling of the apparatus by the opera¬ 
tors of those cars: At such times when the weather was 
cold, and insufficient heat was even then obtained in the 
car, the operators would have a tendency to operate on 
resistance points, or even going to the extent of leaving 
a car on resistance points with the air brakes set at the 
end of the line, therein’ obtaining excessive heat from the 
starting resistance. That damaged the car and very likely 
damaged the starting resistor as a result. 

(Proceedings adjourned until June 21, 1935.) 


38 (Proceedings resumed, June 21, 1935). 


That mis-use of the apparatus by the operator, in order 
to get enough heat, represents an expense to the company. 
It would entail a direct cost to the company in that the power 
to the resistors for this heating is taken directly from the 
trolley wire, and is a direct power used, and not power 
saving in this case. 


As to how I take care of the heat in the summer time 
when I do not want it to go into the car, with my dynamic 
heating invention: When the dvnamic heating for a set 
of heating resistors is used interior to the car, there is 
a switch provided which permits the use of outside resistors 
attached underneath the car, in which case the heat is 
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wasted on the outside of the car. In another method, 
wherein the same resistors are used, and only lone set is 
on the car, the heat or air passing over thoscji resistors 
would be thrown to the outside of the car with; a damper 
arrangement with a blower so that the heat wouldjbe thrown 
outside. 

As to the activity in the electric street railway business 
in the United States since 1926: There has been a down¬ 
ward trend in the street railway business, to suclj an extent 
that practically no new equipment has been bought in that 
period. 

I have used the term “resistance’’ and the term “re¬ 
sistor” and the term “rheostat” as synonymous,! or practi¬ 
cally so. They refer to the same apparatus. 

39 My dynamic heating invention has been employed 
successfully in Kenosha, Wisconsin, to liny knowl- 

edge. Some three or four years ago Kenosha replaced their 
street car and gas bus system with trollev busses which are 
electrically operated the same as street cars, and in those 
new vehicles—22 of them in all—they incorporated the 
dynamic heating invention and have been using it contin- 
uouslv. Those cars have a trollev and a trollev wilre similar 
to the street cars; they operate on rubber tires lj>ut use no 
tracks similar to the street cars. Those busses get their 
power through a trolley wire and send it back thjrough an¬ 
other trolley wire. They use the second trolley wire for 
lack of a steel rail. 

Those trolley busses in Kenosha have operated; very suc¬ 
cessfully, and arc operating very successfully toojay, to my 
knowledge. As to the wear on brake shoes in those 
Kenosha, trollev busses: The wear on the brakeishoes has 
been so slight that it is believed the brake shoes will have at 
least 500,000 miles life, and probably the life of the vehicle. 
The brake shoes have operated in excess of oncj hundred 
thousand miles. 

As to the ordinary life of a street car brake] shoe: A 
brake shoe in similar operation in present practice varies 
from 2,000 car-miles, to the highest I know of j today, is 
15,000 car-miles. The cost and operation of brgke shoes 
today in ordinary practice, is a very substantial eixpense of 
maintenance of the equipment. 

40 As to the operation of my dynamic heating inven¬ 
tion on vehicles in Salt Lake City, Utah: ^alt Lake 

City is also using twenty-five coaches with dynamic heat- 
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ing, with very good success, and similar experience to that 
of Kenosha. 

I am familiar with the editorial on pages 645-6 of the 
Electric Railway Journal for April 21, 1928. The editorial 
is entitled “Regenerative Heating Shows Attractive Sav¬ 
ings’ ’. This editorial was written by Mr. Charles Gordon, 

editor of the Electric Rail wav Journal. He has no connec- 

% 

tion whatever with mv invention. 

That editorial describes the operation of a car equipped 
with mv dvnamic heating invention. The statements in 
that editorial are true, to my personal knowledge. 

Plaintiffs’ counsel offered in evidence, as plaintiffs’ ex¬ 
hibit 2, the pages 645-6 and 648-51 of said publication of 
April 21, 1928, Electric Railway Journal. Defendant’s 
counsel stated that he has no objection to the use of photo¬ 
prints in lieu of the original. 

There is a so-called Presidents’ Conference Committee 
of the American Transit Association. I am not a member 
of that Committee. I know of its existence. I have con¬ 
ferred with the Committee at times. 

The purpose or agenda of this American Transit Asso¬ 
ciation Presidents’ Conference Committee was primarily 
for the purpose of studying and authorizing the research 
in the advancement of the art of transportation, particu¬ 
larly pertaining to street car design; making a study of 
all parts that might be improved and benefit the industry 
by those improvements. 

41 I have before me a magazine called Transit Jour¬ 

nal, for May, 1935. The full title is “Transit Journal, 
Public Transportation—City, Suburban and Interraban,— 
formerly Electric Railway Journal”. This contains an 
article beginning on page 148, entitled “New Cars Planned 
for Brooklyn—Bids have been asked on 100, 300 and 500 
cars conforming to latest Electric Railwav Presidents’ Con- 
ferenee Committee specifications. Several cooperating tran¬ 
sit companies may divide the order.” The Committee men¬ 
tioned in the title of this article is the Committee which I 
have just described. 

On page 149 of this article, a paragraph referring to 
heating reads as follows: 

“Heating will be by a combination of the control and 
brake losses and a 10-kw. auxiliary element. A 1,200-cu. 
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ft. per minute motor-driven fan will pass air over the heat¬ 
ers and distribute it through the car. Thermostat-operated 
dampers will control the heaters to maintain a temperature 
of not less than 45 deg. at zero outside.” ! 


The above paragraph describes what we have called in 
this trial “mv dvnamic heating invention”. 

The above paragraph means that this Presidents’ Con¬ 
ference Committee has specified this dynamic heating for 
the new cars. 

42 On page 150 of this article appears in the list of 
“General Specifications”, this item: “iHeaters— 
Brake and Control Resistors, 10 kw. auxiliary”. That 
means that the heating of these new cars is to |be accom¬ 
plished by the brake and control resistors, plus 10 kw. 
auxiliary resistors to be used for pre-heating the ctir. These 
auxiliary resistors are used in the early morning, prior to 
operation. 

This article refers to bids for one hundred, three hundred 

* 

and five hundred cars. In the present state of the street 
car industry, that is a large order. J 

Plaintiffs’ counsel offered in evidence as plaintiffs’ ex¬ 
hibit 3, pages 14S, 149 and 150 of the above “Trapsit Jour¬ 
nal” for May, 1935. 

I am familiar with the article identified as itenj D of de¬ 
fendant’s exhibit 1. This article does not relate^ to a ve¬ 
hicle. This article refers to dynamic braking as Applied to 
hoisting machinery, wherein the action of the dynapiic brake 
in that operation is entirely opposite from the operation 
in a vehicle, in that the dynamic brake is applied to a hoist 
in a stop position, the resistors are entirely cut put of the 
circuit and are then inserted in the circuit as thb hoist is 
lowered. In other words, the hoist starts from rest, re¬ 
quiring the maximum braking, and then is lowered through 
the use of the dynamic braking and resistors, whereas in a 
vehicle the generators are in maximum speed of bperation 
at the time the braking is applied and the resistors are in¬ 
serted in the circuit, and are then cut out gradually or in 
sequence. 
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43 Cross-examination. 

Bv Mr. Whitehead: 

V 

Dynamic braking was not new on vehicles at the time I 

made mv invention. I was not the inventor of the dvnamic 
* » 

braking system. 

o v 

The controlling resistors may be used as a part of the 
resistance for the dvnamic braking. It is customarv to 
put the resistors in the ordinary control resistance under¬ 
neath the car. In the dvnamic braking the resistors mav 
or mav not be in the same location. In some instances they 
are. 

I referred vesterdav and this morning to a saving of 
braking losses on the brake shoe. The braking loss is en¬ 
tailed, no matter what type of braking is used. 

Your saving would not be the same on the brakes, whether 
vou used the dvnamic heating, or not, if vou used dvnamic 
braking. This is because in one case vou are wasting vour 
heat; in the other case vou are utilizing vour heat to heat 
the car. The saving on the brake shoes would probably 
be the same, whether you are using the heat from the heat 
resistors to heat the car, or not. 

[fol. 44] Robert J. Parsons. 

Robert J. Parsons, a witness called on behalf of plaintiffs, 
being duly sworn, testified as follows: 

Direct examination. 

Bv Mr. Havnes: 

V * 

Mv name is Robert J. Parsons. I am 53 vears old. I 
live at 1138 Sumner Avenue, Schenectady, New York. My 
occupation is Chief Engineer of the Consolidated Car Heat¬ 
ing Company, Albany, New York. 

I have held that position with that company a little over 
ten vears, continuouslv. 

v 7 v 

My company is engaged in the business of electric car 
heating and ventilating; also door operating equipment for 
subwav and electric cars. We are the oldest and largest 
company in the industry of manufacturing equipment for 
heating electric railway cars. Our company built the first 
electric car heater; I have forgotten the exact year, but I 
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think it was about 1S95, or somewhere around} the time. 
As to my experience in so far as it relates to heating and 
control equipment for electrically operated vehidles: Prev¬ 
ious to the ten years I was with the Consolidated iCar Heat¬ 
ing Company, I spent 18 years in the Electrih Railway 
Equipment Department of the General Electric jCompany. 
That included designing control equipment fcjr electric 
street cars. j 

45 From 1906 to 19121 was in the Drafting Department 
engaged in the design of controllers and various pieces 

of apparatus used in the control of cars. In 1912 I was 
transferred to the Engineering Department on th!e develop¬ 
ment and design of similar types of apparatus] In 1916 
I was sent to Fort AVavne to design the control of U. N. T. Z. 
equipment. About two years later I was transferred to the 
Erie Plant of the General Electric Company, asj the engi¬ 
neering representative of the main office at Schenectady, for 
supervision over the manufacture of railway equipment at 
Erie. About a year and a half later I was transferred back 
to Schenectady to the main engineering office. All of my 
time with the General Electric Company was spjent in the 
development and design of controls of the electric railway 
equipment. 

As to my present position and work with my jcompany: 
I have charge and control of the manufacture Of electric 
railway equipment. I am a patentee of about tbn United 
States patents with the Consolidated Car Heating Com¬ 
pany; and several for the General Electric Cotnpany. I 
don’t recall the exact number. 

I heard Hr. Baumgarten’s testimony given in| this case 
vesterdav and todav. j 

46 I was acquainted with the operation of the car de¬ 
scribed in plaintiffs’ exhibit 2. I was familiar with the 

car to the extent that we furnished the apparatus that was 
used in that car, for dvnamic heating. I have regd the ar- 
tide comprising plaintiffs’ exhibit 2. The fads stated 
therein are true, to the best of my knowledge 4nd belief. 

The electric street car business in the United States, since 
1926, has been practically at a standstill. 

An order for one hundred, three hundred or five hun¬ 
dred street cars is considered a large order in the present 
state of the business. 


i 
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In the testimony given in this suit, I consider the words 
44 resistance”, 44 resistor” and 44 rheostat” as all synony¬ 
mous, or practically so. 

I have been acquainted with the dynamic heating installed 
in the trolley busses at Kenosha, Wisconsin. We calcu¬ 
lated the amount of heat which would be obtained from that 
operation. We designed the equipment and quoted prices, 
and are furnishing the equipment. I also rode on the busses 
at Kenosha to observe their operation and performance. 
I have kept in touch more or less with the operation of the 
dynamic heating on those Kenosha busses. It has been 

verv successful eommereiallv. 

* * 

47 Prior to the dynamic heating invention here in¬ 
volved, electric heating of street cars has been both 
expensive and inadequate, it is inadequate because it was 
expensive and, of course, they do not like to spend any more 
money than absolutely necessary and, as a consequence, 
most street cars have not been properly heated or venti¬ 
lated. The principal items of cost, which made this heat¬ 
ing expensive, was the electric current taken from the 
power house. To properly heat the cars it would mean that 
the power house equipment must be increased to take care of 
the loads during the winter time, which were not necessary 
in summer. That meant a lot of stand-by equipment. I 
mean that the company had to have available a larger 
power house than would have been true if it had not had 
to spend so much power on electric heating. 

Dynamic heating, according to the invention here in issue, 
practically eliminates the necessity for any power from 
the power house for heating the car, even in the colder 
climates. I am acquainted with the so-called Electric Kail¬ 
way Presidents’ Conference Committee, to which reference 
was made by Mr. Baumgarten in connection with plaintiffs’ 
exhibit 3. I have before me the portions of that article 
which Mr. Baumgarten read into the record relating to 
dynamic heating. Those statements are true, to the best 
of mv knowledge and belief. I have had active connection 
with that Committee, to the extent that I have been called 
in when the question of heating and ventilating has been 
discussed. It is a national committee. It is more than 
national; it includes Canada. 

4S I am familiar with street cars which use the heat ob¬ 
tained from resistors during acceleration of the car, 
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and tlie question of whether or not that heat is sufficient to 
heat the car. AVe have furnished equipment for that purpose 
on a number of installations and, of course, in furnishing that 
equipment it is necessary to calculate the amount iof heat re¬ 
quired, so that the sizes can be determined. Tile heat ob¬ 
tained from acceleration is not enough to heat thje car. As 
to what the operator does, to make up the difference on a 
cold day: I know of a number of instances wheire the op¬ 
erator would put the brake on at the end of the line and then 
put the control on the resistance point. That would draw 
power from the trolley to heat up the motor, an|d also the 
car, and in a number of cases it has burned up the resist¬ 
ance, and also set lire to the car. My company has suf¬ 
fered losses by reason of such misuse of the equipment: 
losses of several thousands of dollars. 

I have before me the Smith patent 1,535,079, which is part 
of defendant’s exhibit 1, and particularly page 2, Jines 44 to 
47, where appears the phrase “starting and controlling re¬ 
sistance for the car motors”. I have glanced through this 
patent. To me, this phrase “ starting and controlling re¬ 
sistance for the car motors” means exactly whgt it says, 
that it is the resistance used in accelerating the car. 
49 I have been familiar with hoisting machinery and 
the electric control thereof. In the braking o|n hoisting 
machinery, the operation is just the opposite to that on a 
vehicle. On a vehicle you apply the brakes with all the 
resistance in series, with your braking motor on acting 
as a generator. In a hoist you apply the braked with no 
resistance in the generator, or short circuit, thds getting 
the maximum braking effect. | 

Prior to learning of this Baumgarten invention here in 
issue, I have never heard of dynamic heating, since it is 
involved in this suit. If I had thought of it, we certainly 
would have made use of it in our company. Our company 
was in that exact line of business. 

I have no financial interest in the Baumgarten invention 
involved in this suit. My company has no financial interest 
in the invention, so far as I know. 

i 

Defendant’s counsel offered in evidence as to defendant’s 
exhibit one, a folder. 

i 

The foregoing is a true and correct statement in sub- 
stance of all the evidence offered on the hearinjg of the 
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above entitled cause on behalf of the parties plaintiff and 
defendant as offered, given and received in open Court, and 
the same is accordingly approved as such to become and 
be part of the record on the appeal in the said cause, ac¬ 
cording to the provisions of the rule of Court in such case 
made and provided, this 25th dav of October, 1935. 

JENNINGS BAILEY, 

Justice. 

50 [Endorsed:] Equity 53,296. In the Supreme 
Court of the District of Columbia. Arthur W. Baum- 
garten et ah, Plaintiffs, v. Conway P. Coe, Defendant. 
Statement of Evidence and Notice. Delos G. Haynes, 818 
Olive Street, St. Louis. 

51&52 In the Supreme Court of the District of Columbia. 

In Equity. 

No. 53,296. 

Abthur W. Baumgartex and Eva Grove Blackiiall, Execu¬ 
trix, Plaintiffs, 

v. 

Coxway P. Coe, Commissioner of Patents, Defendant. 

Plaixtiffs’ Exhibit 1. 

Certified Copy of File-Wrapper and Contents, re Baum- 
garten Patent Application, Serial Number 200,617. 
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Paper'x?b. / 


b ' 1 -i 1 Si 


v t ?.F!SS 


fEIITI0 >jyTl% 


TO TilE COMITSSIONBS OP PATENTS: 


# ! 

* p' ! 2mi:,v; 

/i*i ! A ‘ 


Your petitioner, Arthur William Baumgarten! 


a citizen of the United States and a resident of Joliet Township, 


Will County,Illinois, 


whose post-office address is 301 North Ottawa Street! Joliet, Illinois, 


, pray3 that 


Letters Patent may be granted to him for the improvement in 


VEHICLE 


set forth in th* annexed specification: and he hereby appoints Delos 


G. Haynes (Reg. 3116), Syndicate Trust Bldg., St. Louj.s, Mo., or his 
duly appointed associate, his attorney, with full powejr of substitu¬ 
tion, revocation and audition, to prosecute this application, to 


make alterations and amendments therein, to receive the Patent, and 


to transact all businere in the Patent Office in connection there¬ 


with. 



CUL^u 


^,) i f • 

S’ 


SPECIFICATION. 


TO ALL WHOM IT MAY CONCERN' 


3e it known that I, Arthur William 3aumgart6n _ - _ _ - 
a citizen of the United States and a resident of Joliat Township, 


Will County, Illinois 


have invented an improvement in 


VEHICLE 


of which the following is a specification: 















Ihis Invention relates to vehicles and; with regard 
to certain more specific features to eleotricaljly driven 
vehicles equipped with mean3 for heating by means of re- 

i 

generative electrical energy due to braking, 

i 

Among the several objects of the Invention may 

j 

te noted the provision of means for utilizing the starting 
resistance losses and the kinetic energy stored in a moving 
car for heating said car; the provision of means of the 

I 

class described combining 3aid starting resistance and a 
regenerative heating resistance so as to cause h single 
resistance to funod on for starting ard heating! and also 
for regnerative braking and heating; the provision of msa/is 
of the class described adapted to function in combination 

i 

with a pneumatic brake system; the provision of;improved 

i 

means for transferring heat from the resistance}to the 

| 

interior of the car; the provision of means forjplacing 

<*■& e.' - ^ 

starting and heating resi stances in pro t ea- * -»4- or. tne 

A 

car to be tea ted; the provision of safety interlocks between 
the brake and regenerative heating controls and the electrical 
starting equipment; and the provision of means <j>f the Claris 
described which is economical to fabricate and pimple in 

i 

construction and operation. Other objects will be in nart 
obvious and in part pointed out hereinafter. 

| 

The invention accordingly comprises tne elements 
and^ oomblnafr toiir of elements, features of construction, antf 
arrangements of parts which will be exemplified jin the 

i 

structure hereinafter described, and the scope Of the 

| 

application of which will be Indicated in the fallowing 
clairr»3. 

In the accompanying drawings, in which are illus¬ 
trated several of various possible embodiments of the invention 
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pi rcuit; 


Fig. 1 i3 a wiring diagram showing pne form of 


Fig. 2 is a plan view of an air brajce valve, showing 


certain circuit connections; 

Fig, 3 is a fragmentary view showing a modified 
circuit diagram; 

. l 

I 

Fig. 4 is a fragmentary viev/, shouvijig another 

i 

modified circuit diagram; 

Fig. 5 is a longitudinal section of a car, showing 
the path of travel of the heated air; 

Fig. 6 i3 a view similar to Fig. 5, ! shew ing a 
modified air circulating arrangement; 

Fig. 7 is a cross section tahen on ^ine 7 — 7 

i 

of Fig. 6; and 

Fig. 6 is a view similar to Fig. 5, showing a 
modi fication. 

i 

I 

Corresponding reference characters indicate cor¬ 
responding parts throughout the several views of the 

| 

drawings. 

! 

Referring now more particularly to Fig. 1, there 

i 

are illustrated at numerals 1 and 2 the conventional driving 
motors of an electric car. Each motor 1 and 2 has its 
terminals connected to certain brushes 11 of a conventional 

I 

I 

drum sv/i teh 5. The terminals of the motor 1 are lettered 
A^ and AA-|_ while the terminals of motor 2 are lettered Ag 


and AA^. 


The drum switch 5 has also connected'; into 


it3 brushes 11 a trolley circuit C, the field winding 

I 

of the motor 1 and a starting resistance K. Ai field Wg 
is provided for the motor 2 hut this field is only indirectly 
connected with the drum sv/i tch 5 and is grounJfdat G. The 
terminals of the field are lettered E-^ and F^, while the 
terminals of the field winding W 2 are lettered E 2 a.nu F. 
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Th** drum switch o is provided with a row of 
segments 7 (shewn in what will be known as the regenerative 
heating or "on” connection), said segments 7 beirjg 
electrically interconnected with a second row of segments 
9, as illustrated in Fig. 1', so that the row of brushes 11 
may be electrically connected with the row of brushes 15 
as indicated, or directly without the cross-connections 14 

j 

shown, and with certain alternate connections whi<fch are 
clear from the drawing in view of the description herein¬ 
after set forth. The brushes 11, 15 are movable kith 
respect to the segments 7, 9* 

i 

The drum switch 5 is adapted to be moved to the 

i 

Fig. 1 "on" position from its alternate position by means 

of a conventional solenoid 15 operating on the switch 5 and 

| 

against the tension of a return spring 17, said sblenoid 
being supplied current from the trolley circuit bjr a branch 

I 

trolley circuit 19, this latter circuit 19 havingj a manually 

i 

i 

operable heating control switch 21 therein and be|ng grounded 

through a contacting interlock element 23 on a conventional 

| 

electrical car controller 25* The contacting element 23 

i 

is in reality a controller interlock serving purposes to 

| 

be described. Mechanic ally, it forms part of the pontrolle r 
itself. 

' ^ 4.' M. A > 0/ 

The controller 25 comprises, feee iao the k n terlock 

A 

23, the conventional controller succession and 3tirting 
contactors A and the conventional controller segments 3. 

The conventional reverser is shown at 27 Fig. 1. 

The reverser segments may i>r moved tc either the forward or 
reverse position as desired, making connections with the con¬ 
tactors shown opposite each segment. The contacts are 

I 

! 

movable as a unit with the interlock contacting element 23, 

i 

the motion being convention, lly rotary. 
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I 
I 
I 

I 

I 

i 

The controller contaotors A have oertain!con¬ 
tactors R^, R 2 t ?. 4 and R 5 , which, as the controller 

| 

Is advanced into its sue^essiv** positions, progressive! v 
cut 01 t the smarting resistance R, that is, when tjhe can 

is started in the usual manner and the segments 9 lof the 

i 

drum switch 5 .loin the Drvsnes 11 and 13. The drujn switch 
5 is in said position when 1 he tnterlocsc 23 is open, that 
is, when the circuit 19 is open ana the spring 17 holds 
the drum 5 so that the brusnes 11, lo engage the segments 

i 
! 

9, The contactors to R^ are also suitably connected with 
the reverser contactor 39* j 

I 

Other contactors in the connections A comprise 

I 

a ground G^, a pair of contactors joined to ooe jof 

the brushes 13* a contactor 31 joined to a contactdr 33 

| 

and contactor T joined to one of the brushes 13* 

I 

Regarding the reverser-27, there are provided 

! 

motor terminal contaotors a^, aa^, a^ and aa£* Field con- 

I 

tactors f.. and f 2 are also provided, properly connected 

with the drum switch 5. 

The last of the brashes 13 (on the right of the 

A j 

drum switch 5) is connected with an auxiliary resistance 
circuit 35, said circuit having therein a relay switch 
37 operable to be closed when current flows through ja 

I 

oil 39 located in a control circuit IC, the latter circuit 

i 

l 

K being connected with the last brush 13 to the left of 

the switch 5* The controller circuit K receives i tb energy 

j 

from the trolley circuit c by way of the drum switch} 5 when 
said drum switc*. 5 is in its "on" or "heating" position 3 hown 

i 

in Fig, 1, that is, if said trolley branch circuit 19 is 

i 

closed, such as at fx*-. 'nterlock 23 and switch 21, Ti^e trolley 
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branch circuit can be closed for heating contrbl only after 
the power for starting the motors is cut off, because the 
interlock 23 closes only after the controller £5 opens the 
motor starting circuits controlled from blocksj A* 

At 41 is shown an air cylinder switch having therein 

i 

i 

an insulated terminal 43 of said control circuit K. This 

cylinder 41 carries a spring pressed plunger 4b adapted 

| 

to oe acted upon by braking air pressure in thje pipe 4? when 

. " | 

such air pressure exists, due to operation of ja brake valve 

BV to service or braking position. When the substantial 
pressure does exist, the plunger 45 is pressedj against its 
spring 49 and is caused to contact with said insulated con- 
tactor 43 in the control circuit K. Under thejse conditions, 
the pipe 47 being grounded, and the drum switch 5 being in 
its "on” position {controller 25 proper, in disconnected 

oosition and interlock 22 in its n on u position!), the control 

! 

circuit K is closed and the switch 37 is caused to be 
closed by the coil 39* 

When the switch 37 is closed, under Circuit closing 

conditions of the interlock 23, described, the regenerative 

| 

heating circuit is closed. This heating circuijt comprises- 
ground O-,, a coil of current relay 50, auxiliary resistance 

v r thfrjjL&VUL/ 

X 35, said switch 37, contactors 13, 11 at the ejetreme ^right 
of the drum switch 5, the resistance R, contacjtors $ 5 , 29, 

1 

a^, drum 5 -, motor 1 , drum 5, contactors aa^, fj^, field W^, 
brushes 11, 13, contactors 33, ag» motor 2, cojitactors aa^, 
fg, field W 2 and ground 0. This means that when the switch 

j 

37 is closed and the drum switch is in its Figj. 1 position 
due to open position of the controller contacts A and closed 
\/• oosition of the interlock 23, that the heating resistance 

Y 

/\ circuit is closed, (including the starting res^stance R). 
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After coil 39 has close! contactor 37, "thereby 
closing the heating circuit through resistance 35j power 

i 

will ce generated by the motors 1 and 2 now operating as 

j 

generators, and current will flow through the motcir circuit, 

u 

f \ resistance R and resistance 35 and through current! Unit 
relay 5C to ground at 0£. as long as this current is above 
a predetermined value the contacts 66 of current limit relay 

50 will remain open. When this current ha3 decreased to 

I 

a certain value due tc the fact that the car speedj is 
decreasing, the contacts 66 of current limit relay, 50 

will close, allowing trolley power to flow through! circui t 

| 

It and contacts 56 to a time, .delay relay 58.- Time delay 


relay 53 will close in a very short interval allowing cur- 

i 

rent to flow through the contacts at Z, which are Already 

I 

closed, and through coil 57 to ground. Coil 57 immediately 

l 

closes contacts 56 thereby shorting out auxiliary i'esistance 

l 

35. As soon as contacts 56 are closed by coil 57 the contacts 

i 

at X and Y are closed through a connection with contactor 
56 and at the same time contact Z is opened. 

It will be noted in the circuit that coii 57 now 

I 

receives power through contacts X and said circuit |M; also 

" j 

that the circuit i3 completed from contacts 66 of cjurrent 

l 

i 

limit relay 50 through contacts Y to time delay reljay 5 9* 

i 

! 

As soon as resistance 35 is shunted out through contactor 
56, the current in the regenerative circuit M will jim- 

mediately rise and open contacts 66,due to the action of 

| 

current limit relay 50. When this current again decreases, 

current limit relay 50 will allow contacts 66 to close, 

| 

thereby allowing trolley potential to flow through <j:on- 

i 

! 

tacts Y of contactor 56, which is already closed, tp time 

i 

delay relay 59. Time delay relay 59 will close in a very 
short predetermined interval and as soon as its contjacts 
are closed, current will flow kh.rcu.gh Z-l and through tne 
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coil of contactor 60. Contactor 60 will immediately close, 

j 

thereby shunting out a portion of resistance R. The 

j 

regenerative current will immediately rise ar^d if great 
enough will open contacts 66 of current limit! relay 50 » 

In the same manner the time delay relay 61 will close, 
thereby closing contactor 6a shunting out another portion 
of resistance R, again causing the regenerative current 

to r*^. After current limit relay 50 has agjain closed 

j 

contact 66, time delay relay 65 will close arjd this in 

turn will close contactor 64. The letters X, Y and Z 

with e ufeooripo refer to corresponding parts i!n the con- 
' S> 

tactors 56, 60, 62 and 64. 

It will be seeen from the circuit that the con¬ 
trol of contactors 56, 60, 62 and 64 are so interlocked 

! 

i 

that it is necessary for 56 to close before contactor 
60 can close, and 60 must close before contactor 62 can 
close. Also 62 must close before 64 can close|. In this 
way all shunting contactors must operate in sequence. 

It will also be noted that all of tjiese contactors 

. 

receive their power through circuit H and that; power is not 

I 

completed in circuit M until contacts 65 of contactor 57 

j 

are closed. Therefore,the shunting contactors 56, 60, 62 

i 

and 64 can not operate except when drum switciji 5 is in the 

braking position and contactor 57 is closed, j 

I 

It is evident that as many of these automatic 

closing contactors can be added in this circuit as is 

I 

necessary. 

, 

It is to be noted that when the drum switch 5 


is in it3 Fig. 1 position that the motor connections have been 
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changed so that the motors function a? generators, the:ety 
absorbing kinetic energy from tne car in motion anjd trans¬ 
forming it into electr cal energy to be expended ab heat 
in the auxiliary resistance 3b and series resi^tanbe R. 

j 

It is evident that it is not possible to put tne djrum switch 

i 

5 into its Fig. 1 "on" or "heating" position until] the 

I 

i 

interlock 23 permits of a ground connection and the switch 

j 

is closed. The interlock i3 only in ground connection when 
the controller contacts A are in open or non-optracing 
position. When the controller is set into its connecting 
position as the car has started, the interlock is in un- 

* I 

grounded position, thereby preventing operation ofjthe drum 
switch 5 to change the motor connections while theuj are functioning 
as motors and receiving trolley current. In otner words, ~hi3 
interlock causes the generator connections of the drum switch 

i 

j 

5 to be effective only after the motors, as such, jhave been 

taken from starting connection by the controller 25j proper. 

! 

The controller 25 has the reverser 27 thejreon for 

changing the motor connections so that they may be operated 

I 

in reverse from a standstill in the usual manner, lihe reverse 

! 

connections are shown in a conventional manner. The functions 

i 

of the present system are not changed b„v them. If tfie car 
18 put into reverse movement from the controller 25> and the 
connections re-changed at the drum switch 5 as above described, 
after having returned the controller 25 to turn off motor 
current, (the element 23 closing the regenerative circuit M) 

i 

the res'.It will be that the backvrardly moving motor^ will be 
again converted into backwardly moving electrical generater s 
for heating purposes at the resistance R and auxiliary resistance 
35. 
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it is well to note the separate func tior|s of 
the drum swi tch 5. First, it serves to change phq motor and 

I 

resistance connections to generator-heating connections. 

Second, it cuts off the trolley circuit supply to the con- 

i 

troller when thrown into heating position (Fig. 1)! and 

! 

diverts current for the control. circuit X (see numerals 51 
on the drum switch 5). Third, it changes the connections 
of the resistance R from starting to regenerative braking 

conditions (see numerals 55, Fig. 1). i 

| 

Referring again to Fig. 1 it is there shpwn that 
tne air pipe 47 is connected to the straight air line 52 of 
the conventional pneumatic braking system, whereby 1 the 

I 

control circuit K is closed at the contact 43, everjr time that 

I 

air is applied to the braking system. 

The amount of air pressure necessary to be applied 
to air cylinder 41 is such as not tc apply the pneumatic 

brakes. However ihis switch will remain closed as'long 

! 

as the pneumatic brakes are applied. This means thjat the 
switch 37 Is closed, if the interlock 23 has closedj r.nd 
set the switch 5 to the Fig. 1 position, whereby thje heating 
connections are had. braking is then regenerativel^ accomplished, 

i 

and pneumatic braking may be had > depending on amount of air 


applied. 


It should be noted that the resistance R serves 


both as a starting and ae a heating resistance and is cut 
in and out in sections. The auxiliary resistance 3p is for 

I 

the purpose of adjusting the amount of regenerative^ braking, 
independently of any adjustments at the resistance fc. Hence 
the resistance R msy be designed for starting purposes primarily 


64 









azr.'i 


and the resistance 35 set tor proper regenerative con- 

i 

• l 

ditions. Auxiliary heaters may al30 he connected directly 
into the trolley circuit for constant use in ejxtremelv 
co! i weather or clirrat.es. During the summer the regenerative 
heating may 'oe eliminated by opening the switcjh 31. Braking 
is then only pneumatically accomplished. 

In Fig. 3 is shown a modified form df the in- 

I 

| 

vention in which the regenerative heating brakjing may be 
applied before the air brake3 are set . In order to ac- 

i 

i 

I 

coirr.'-uh this, all that need be changed is the operation 

! 

Ol the control circuit K. rig, 3 is directed jonly to 
the changes in this control circuit. The conventional 

i 

brake valve BY shown in Fig. l has a release position SO, 
a lap pos: tion 31, a service application position 33, 

i 

a door ooe.ning and braking position 33 and an Emergency 
position 84. 


In the modified form of the invention tnis 
conventional valve is provided with an auxiliary arm 65 
(Fig. 3) which turns with the valve and carries a con- 

i 

tacting shoe 67. This shoe 67 is adapted to fridge 

• i 

I 

grounding contactors 69 in the control circuit K during 
the lap, service and brake positions 81,84 and 83 of 
the brake valve but not during release or emergency 
position. Emergency braking is effected by jneans 
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of the air brakes only. I: is evident that, ijf desired, 
the contacting shoe 67 may be so shaded or thej contacts 69 

so placed as to provide regenerative heating braking even 

| 

under emergency braking conditions. 

In Fig. 4 is shown another modified form of the 

I 

invention in which the contrv.ller interlock 23is used for 
closing the heating circuit K. In this case the controller 

£5 is adapted to be thrown ir.to a single negative position NP 

. 

in which, when power has been turned off/ at tfte controller 

• l 

25y then the control circuit K is closed, as well as the 

i 

l 

branch trolley circuit 19. 

i 

The method of transferring heat from ithe resistance 
R to the compartment of the car itself is showrl more particularly 
in Figs. 5 to 7. In Fig. bis shown one fjrm in which a box 
or enclosure 86 is hung beneath, the car containing the grids 

i 

of the resistance R and auxiJiary resistance 35j. This box 

I 

| 

86 is provided with a series of inlet flues 87, communicating 
with the interior of the car by way of boxes 85 formed below 
the seat. In order to maintain a circulation, jthe heat 
outlet 71 of the box 86 is brought into the carl in the form 

i 

of a flue 73. The flow of hoi air up the flue [73 induces 
the circulation illustrated in Fig. 5. 

I 

In Fig. 6 is shown the box or enclosure 86 en- 
closing said resistance R and auxiliary resistance 35 and 
provided with heating outlet flues 75 and heating inlet 
flues 77. The inlet flues 77 receive chilled aj.r from 
:he interior of the car, while the outlet flue 75 feed heated 

air into the interior of the car. In this modification however, 

! 

a motor blower 79 is used to draw air from the car and blow 
it through the box 86 over the resistance R and[35 and out 
through the flue 75 into the car. 
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Ths operation of the invention is as follows: 

>.<• J —■ The aontroller c 5 i s/^in the ordinary mannery to 

make an initial connection for driving the car forward or 

I 

backward ani then may be operated to successive positions 

for cutting out the resistance R and changing from series 

to oarallel connections, a conventional process. It is 

to be understood that the resistance may also!be automatically 

or shunted 

and orogressively cut/out by means of the ordinary magnetic 
switches and current limit and time delay reldys operating 

standard contactors, if desired e in any cash the effect 

j 

is to throw the interlock 25 into such position as to 
prevent closing the trolley circuit and thereby preventing 

j 

movement of the drum switch 5 to a position iii which the 


motor connections are-changed over to generator connections 
during motor starting conditions far as trie drum switch 
5 is in its "off" position, the control circuit K can never 
be closed even though the pneumatic contact 43 be closed. 

i 

j 

This means that air braking can be carried on without effect- 

i 

ing a generator action for heating. There is r|o interference 
between driving positions and regenerative broking positions. 
When the controller25 is thrown bac^ to its off 

I 

position shown in Fig. 1, then the controller interlock 23 
closes the branch trolley circuit 19, whereby tjhe drum 
switch 5 is out into position for reconnecting the motors a3 
generators and the resistance R in series, at the same time 
closing one gap in the controller circuit K whereby said 

I 

I 

circuit IC may be made operable from the contact 43 to close 

■ 

i 

the heating circuit, whenever the air brakes £j.re set. This 
soplies to Fig. 1- 

j 

In the case of Fig. 3 the same description holds 
g)od except that the control circuit K may be closed at 

i 

i 

ct ^r than a braking position, nanely, at the lap position 
n. v he brake valve. 
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i 

I 

68-77 It will bo noted that it is impossible t|o maintain 
regenerative braking positions, if the controller 25 
is again put into starting position, because this act would 
open the interlock and cause return of the drum switch 5 
to its motoring connection with the resistance R connected 
as the conventional starting resistance. j 

In the case of Fig. 4 the off position of the controller 25 
cuts off the current from the motors and results in the drum 
switch 5 being thrown into generator connecting position. 
Therefore, when the controller is set to the negative point, 
and the heating control circuit K is closed, tiled regenera¬ 
tive braking and heating takes effect. 

o o 

It is evident that by adding additional negative points 
to the conventional controller, it will be possible t<j> manually 
cut out portions of resistance R as the speed of {lie car de¬ 
creases and the regenerative current decreases. j 

It is to be understood that in the case where the resistors 
R and 35 are designed to carry a safe current,! that they 
may be placed directly within the car body so that the heat 
will be distributed directly. This construction i^ shown in 
Fig. S. j 

In view of the above, it will be seen that the several ob- 
jects of the invention are achieved and other advantageous 
results attained. ; 

As many changes could be made in carrying out the 
above constructions without departing from thej scope of 
the invention, it is intended that all matter contained in 
the above description or shown in the accompanying draw¬ 
ings shall be interpreted as illustrative and not in a limit¬ 
ing sense. j 

| 

The appealed claims appear in the bill of complaint. 

| 

78-114 In testimony whereof, I have signed my name to 
this specification this 18th dav of June, 1927. 
ARTHUR WILLIAM‘BAUMGARTEN. 

Oatli. ; 

State of Illinois, 

County of Will, ss: 

Arthur William Baumgarten, the above named petitioner, 
being duly sworn, deposes and says that he is a Citizen of 

3 — 6622 ^ 
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the United States and a resident of Joliet Township, Will 
Countv, Illinois and that he verilv believes himself to be 
the original, first and sole inventor of the improvement in 
Vehicle described and claimed in the annexed specification; 
that he does not know and does not believe that the same 
was ever known or used before his invention or discovers 

w 

thereof; or patented or described in any printed publica¬ 
tion in any country before his invention or discovery 
thereof, or more than two years prior to this application; 
or patented or caused to be patented in any country foreign 
to the United States by him or his legal representatives or 
assigns on an application filed more than twelve months 
prior to the filing of this application; or in public use or on 
sale in the United States for more than two years prior to 
this application; and that no application for patent on 
said improvement has been tiled by him or his legal repre¬ 
sentatives or assigns in any country foreign to the United 
States. 

ARTHUR WILLIAM BAUMGARTEN. 

Sworn to and subscribed before me this 18th day of June, 
1927. 

[notarial seal.] J. FRANKLIN HEDGCOCK, 

i Notary Public. 

115& 116 [Stamp:] Mailed Sep. 22, 1930. 

Paper No. 20. 

Department of Commerce, United States Patent Office. 

Before the Board of Appeals. 

In re Application, Serial No. 200,617, Filed June 22, 1927, 
“Vehicle”, Arthur W. Baumgarten. 

Examiner's Statement. 

This is an appeal from the final rejection of March 5, 
1930. The appealed claims are as follows: 

The appealed claims are in the bill of complaint. 

The references relied upon are: 

Skinner, 1,230,935, June 26, 1917; 

Candee et ah, 1,317,266, Sep. 30, 1919, and 
Smith, 1,535,079, Apr. 21, 1925. 


117 


47 


A. W. BAUMGARTEN ET AL. VS. CONWAY I\ C(|E. 


This invention relates to an electrically propelled vehicle 
in which the motors are also used as generators to slow 
down the vehicle by resistance braking of the tvpe shown 
in Skinner and Candee et al; the alleged improvement re¬ 
lates more in particular to the heating of the interior of 
the vehicle by utilizing the heat dissipated by the same re¬ 
sistors which are used both for starting and for! resistance 
braking. j 

118 The system comprises a vehicle having resistors 
R mounted under the vehicle body as in iFigs. 5, 6, 
and 7 with enclosing casings 86 and ducts or fluep 71-75 for 
carrving heated air into the interior of the car. | 

The control system for starting and braking the vehicle 
motors comprises substantially standard apparatus 
throughout. Referring to Fig. 1, 25 is a controller for 
connecting the motors first in series then in parallel and 
for cutting in and out steps of resistance R in the usual 
manner. 27 is a conventional showing of the; usual re- 


ie vehicle, 
and fields 


versing switch for controlling the direction of t'. 

5 is a switch for connecting the motor armatures 
in the proper relation for running and for resistance brak¬ 
ing, this being the same function as switch RS t -R ! 3 2 of Can- 
dee et al. Contact 23 on drum controller 25 i$ effective 
only when the controller is in the off position, apd it then 
causes braking switch 5 to establish braking connections. 
To this extent this contact is an interlocking dcyice, how¬ 
ever the same results are obtained by mechanical means 
such as shown by Skinner, noting Figs. 5, 6, and 7. 

Claims 1, 2, 3, 26 and 31 stand rejected on Smijth in view 
of the well known use of the same resistors fo^ starting 
and braking, as taught by Candee et al and Skinner. Since 
the Smith patent teaches that the resistors ordinhrilv used 
for “starting and controlling” the motors of qn electric 
vehicle can be utilized to warm the interior of ttye vehicle, 
the Examiner takes the position that it may be Considered 
that Smith intended applying his invention to ajny of the 
vehicle systems known at the time of his invention and 
having resistors for starting and controlling the motors. 
The Skinner and Candee et al systems were well!known at 
the time of the Smith invention, and it is 1 therefore 
119 submitted that the application of the Smjth inven¬ 
tion to a vehicle having the type of a motbr control 
disclosed by Skinner and Candee et al, required merely the 


i 


i 

i 
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selective judgment to be expected of the artisan and did 
not amount to invention. In this connection, it is believed 
that Smith’s expression “starting and controlling” com¬ 
prehends accelerating and braking. It is not believed that 
any great significance should be placed on the fact that 
Smith does not explicitly show his invention connected to 
all or even a typical motor control system, for the control 
system would operate the same whether the heat from the 
resistors was used or not. Also the heating svstem of 
Smith would operate in the same manner whether the heat 
was obtained from field rheostats, accelerating resistors, 
secondary resistors for wound rotor, a-c motors or control 
resistors for recuperative braking motors. 

In practicing the Smith invention in an electric motor 
driven vehicle in which the Skinner or Candee et al cir¬ 


cuits are used, it is merely necessary to build a box around 
the motor rheostats (or grid resistors as they are com¬ 
monly called) and arrange conduits or flues to carry the 
heat into the Vehicle as taught by Smith. This does not 
involve any change in the electrical circuits whatsoever of 
the accelerating and resistance braking system used, nor 
does it necessitate any modification of the Smith inven¬ 
tion, and it is therefore believed that the criteria of un- 
patentabilitv set forth in Parker Rust Proof Co. v. Ford 
Motor Co., G Fed. 2nd 654, and Hoskins Mfg. Co. v. Gen¬ 
eral Electric Co., 212 Fee. 429, are fully satisfied. 

Claims 8, 12, 14, 16, 25 and 26 stand rejected on Candee 
et al in view of Smith. These claims merely add to the 
above claims electrical features which are also obtained in 
Candee et al. For example, the main controller of Candee 
et al is used to cut out resistance for starting, and must be 
returned to 


(Here follows 1 photo, folio 120.) 





6 


L ppeal, 20<j),617, — 


its "off" position before the braking controller means can be 

operated to connect the motors as- generator for resistance 

i 

i 

braking, Since these claims r9ly upon the same heating feature 

j 

to distinguish from the art, the same grounds of Rejection as 
above set forth are applicable. 

Claim 9, which omits the heating feature, stands rejected 

on Candee et al. In the present state of the art,i the use of 

l 

interlocks to prevent the improper manipulation oif operation of 

■ 

switches is so notoriously old that this distinction can not 
possibly confer patentability, in fact, a mechanidal interlock 
for doing the same functions recited is shown by iikinner. It 
is obvious that Candee et al must necessarily interlock his 
change-over switch RS, - RS_ - RS_ with the mainjcontroller 
so as to prevent an inadvertent establishment of tlreking con¬ 
nections while the main controller is in some ”on" position. 

i 

In brief, the Examiner’s position is that Smith having 
taught how to utilize the energy iissipated in the control 
resistors of an electric vehicle for heating the ciar, as far 
as patentability is concerned, it is wholly immaterial what may 
be the character of control to which the Smith indention is 


applied. 


Respectfully, 


V 


i Examiner, Division 26. 


Washington, D. C., 
September 22, 1930, 
RRH/GG. 


c -fkP^ 
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121 [Stamp:] U. S. Patent Office, Board o{‘ Appeals, 

Mailed Feb. 19, 1931. | 

I 

I 

Appeal No. 521. Paper No. 23. 

i 

Decision. 

Appeal No. 521. j MCV. 

Hearing: Jan. 30, 1931. 

i 

In the United States Patent Office, j 

Before the Board of Appeals. j 

| 

Ex parte Arthur William Baumgarten. 

j 

i 

Application for Patent filed June 22, 1927. Serial No. 

200,617. Vehicle. 


Mr. Delos G. Havncs for Baumgarten. 


This is an appeal from the decision of the Primary Ex¬ 
aminer finally rejecting claims 1 to 3, inclusive; S, 9, 12, 
14, 16, 17, 25, 26 and 31. | 

In his brief appellant states that he “is ready to can¬ 
cer’ claim 9, and the appeal as to this claim is accordingly 
dismissed. 

Claim 1 is quoted as an example: 

1. The vehicle comprising electrical driving means in¬ 
cluding at least one motor, a starting resistance! for said 
motor adapted to effect heating, means for re-connecting 
said motor as a generator, said resistance being re-con¬ 
nected to the converted generator so as to effect braking by 
transforming electrical energy into heat and means for 
passing into the vehicle said heat due to starting and brak¬ 
ing. | 

i 

The references relied upon arc: 

Skinner, 1,230,935, June 26, 1917; I 

Candee et al., 1,317,266, Sept. 30, 1919; 

Smith, 1,535,079, April 21, 1925. 


The alleged invention relates to electrically propelled 
vehicles in which the driving motors are adapted tp be con¬ 
nected as generators to effect braking resistance and in 
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which the heat developed in the resistance is utilized to 
heat the interior of the vehicle. In appellant’s construc¬ 
tion the casing S6 surrounds the resistance K with the flue 
73 carrying heated air therefrom to the interior of the 
vehicle. 

122 The examiner rejected claims 1, 2. 3, 26 and 31 on 
Smith in view of Candee et al. or Skinner. Smith 
provides a heating svstem for electric-railwav cars “in 
which the air is heated by the energy dissipated in the 
motor rheostats.” Smith does not show a complete motor 
control system, but he states, in lines 42 to 52, page 2 of 
the specification: 


Within the box 22 are supported in insulated relation a 
plurality of rheostats 30. These rheostats have electrical 
connections 31 leading to the motors of the car, and are 
adapted to supply the starting and controlling resistance 
for the car motors. These rheostats consequently dissi¬ 
pate a quantity of electrical energy in the ordinary run of 
the car, this energy being dissipated in the form of heat 
which is imparted to the body of air in the chamber 28 of 
the box 22. 


The position of the examiner appears sound that— 

Smith intended applying his invention to any of the ve¬ 
hicle systems known at the time of his invention and hav¬ 
ing resistors for starting and controlling the motors. 


The patents to Skinner and Candee et al. show electric 
systems that meet the electrical features called for in these 
claims and in which the same resistors are used in start- 
^^ ^ ^ tr cl the examiner that in order 

to meet these claims it is merely necessary to build a cas¬ 
ing around the resistors or rheostats of these patents and 
provide flues to carry the hot air into the vehicle, as taught 
bv Smith. 

Appellant contends that the expression “starting and 
controlling” in the statement from the Smith specification 
quoted above— 


refers to the means whereby the operator of the car con¬ 
trols the speed of operation by way of the current supply. 
The examiner states: “it is believed that Smith’s expres¬ 
sion *starting and controlling’ comprehends accelerating 

and braking.” .Since the Skinner and Candee et al. svs- 

* 
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terns, using- resistors for starting and braking, Were old at 
the time of Smith’s invention, and all tlniee patents 

123 are prior art against appellant, we think it imma¬ 

terial which meaning is given to the term “ control¬ 
ling. ” In our opinion there is no invention in applying 
Smith’s heating construction to the resistors if Skinner 
and Candee et ah, or other old svstems of electiic control, 
irrespective of whether the resistors are used both for 
starting and braking. j 

Claims 8, 12, 14, 1G, 25, and 26 add to the subject-matter 
of the above group of claims certain electrical features, as 
the interlock and the switch for re-connecting th0 motor as 
a generator, specified in claim 8. These features are old 
in Candee et al. and Skinner, and add nothing patentable 
to the construction covered by the first group of Iclaims, as 
pointed out by the examiner. Appellant withdraw his ap¬ 
peal as to claim 9 which covered such an electrical control 
without the heating feature. 

The decision of the examiner is affirmed. 

F. M. HOPKINS, | 

Assistant Commissioner, 

W. S. RUCKMAN, j 
Examiner-in-CHief , 

J. W. CLIFT, | 

Examin e r-in-C h\i ef, 

Board of Appeals. 

Februarv 19, 1931. 

124 Address only The Commissioner of j Patents, 
Washington, D. C. 

Department of Commerce, United States Patent Office, 

Washington. 


Ex parte Arthur William Baumgarten. Serial No. 
200,617. Filed June 22, 1927. Vehicle. 


Notice of Suit Under Section 4915 R. #. 

i 

A suit in Equity under Section 4915 R. S., entitled Arthur 
W. Baumgarten and John Robert Blackhall, Plaintiffs, vs. 
Thomas E. Robertson, Commissioner of Patents^ Defend¬ 
ant, Equity No. 53,296, involving this application,! was filed 
on August 18, 1931, in the Supreme Court of the District 
of Columbia. T. A. HOSTETLER, 


Solicitor. 
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New York, Saturday, April 21,1928 


Charles (Jordon 
Editor 


X uni her Jo 


Regenerative Heating Shows 
Attractive Savings 

R KO >VKkV ut the energy that! is wasted ih tin* ca 
resistors 'luring acceleration with series-] larallel con- 
irol. and tlu* cncrijy which is stored! in momentum and is 
absorbed in tli** brake shoes when t|rc car stops, picsent* 
an opportunity for economy that basj attracted many ettgi 
neers. Regeneration of the k'netic cjnergy of motion into 
electrical energy and its return to tljc distribution system 
i» entirely possible. and it has (Ren jado; ted with ndvan 
tage .hi several of the heavy railroad electrifications. Hut 
tor -treet cars and light intcrurfitpis recovery of this 
energy is not simple The series! motor, which is uni¬ 
versally Used in thi» class of service] is not readilv adapt 
aide to serve as a generator for feeding tiuck energy to 
the litie. j 

A substitute pro] h. siti,nj which jhas lieen tried with 
some success at various times* is the use <>£ regenerate.I 
electrical energy f«>r heating the ejars. While in tent- 
('•rate climates this opjmrtunity is j available during the 
winter months only, the expenditure! for heating is a very 
considerable |>ortioii of the energy itmed throughout the 
year, sometimes running as high as H to 10 ]« r cent of the 
total The regeneration of energy serves .hi additional 
i.ttr].os«- in that it directly rebeves fbe brake sh.ies of a 
l».rti*.n of the work tlu» are ordinarily called on to do. 


flits make' ]«.ssiM c cither ;> higher] braking rate or less 
wear >>ii the shoes and wheels, so tha|t even in the summer 
when the heat is it.it needed the usejof dvnantic braking, 
witli the motors acting as generat.jirs, i> advantageous 
\ arions difficulties are involved in the dynamic brak 
rug system. I iie rate <>f braking nnjtst be controlled, and 
since the voltage <>i the motors f;»|ls oil rapidly as the 
s]K‘ed is reduced, the resistance ini the circuit must Ik* 
changed continually o.s the car coinek t<< ’•csi. According 
to an article by A. W\ Raumgartcjii. ap|«c.»ring in tbis 
i»'iie. tbe*c problems have lieeti successfully met in the 
mstaliattoti which has lieen made iti j the cxjicrimcntal car 
..f the ( liicag*. \ Joliet Railway.j Roth manual and 
automatic control are used through remote-controlled 
contactors, making the system flexible. Duplicate sets «>t 
n •Nut's arc ni»taii> d. -•> that the liclat etui lie Used inside 
the' car .>t discharge d t<> the atmospljicrc lieueatl) it The 
hi at re'etfed dining acceleration R also utilized along 
wtli that produced .hiring braking.] With !>oth together 
an.! without any > Menial source the! car was heated to a 
t. tup. ratin', of i,n d« g during win]ter weather. b‘«>r ;i 

-—- 1 - 

This is the issue in April that is devoted essentially to maintenance and construction subjects 
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-h-.tt in the early morning. prior t<« going out on 

the run. .1*!• l*ti.*n:i! heat from tin- hue wa- u»ed, hut thi- 
wa- turned oft while tin* car w a - in -eriice, 

A' a Tin-.i»nri> of the \ahie <*i thi- method. Mr Kuuut- 
gartcn c-tiinated i1i.it the co-t of heating a car with 
-tandnrd clivtiic heater- i- > 5 'M j>er -ca-oii, while with 
tin regenerative -y.-tc»u it t- SJi»t--a -aving alter 

making allowance tor aU charge- oil the estra «.-<j1111>- 
incut. I hi- w ill l<c augmented l>y -aving- in the electrical 
di-trihutioii -y-tcni. bringing tin total up to -ome 
according t<> the author. >uch a -a\ing i- well worth 
making, it’ the motor- are of -utticicnt cat»aciTv to -tain! 
tile additional -er\ice. and if it doc- not involve any great 
eom|>Hcation in apparatus or iinj»>-r added dime- u]*»n 
the ojicrator. 


It il'KN AI. 
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Energy from Dynamic Braking 
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Cuts Heating Costs 


System of heating using regenerated energy along with 
that wasted in acceleration succeeds in Blackball ca*r. 
Manual control superimposed on automatic lenjis 
flexibility without interference with regular air braking 


By A. W. Buumgarten 

Dtvtvon En>,'inrrr < fix A. Jolin Electric Railway. Jitlwl, III. 



TSf hrjiitiK krrf uimJc un (Hr Ciir Joliet. 


which wj* rthihiinl .»( Ijm ifjf'i -VliR.A. (unfmiiun 


E li t IRI< Iirii in i.t1 1 w.i\ car* ha* Ihi ii 

I'niHiliTcil iln' tii”*t de*iral’le, Imu iiMH't ha* '••ini’ 

' tu ih * lieeu roi |.r»iv«». jurticniarlv 

when- the average \\ niter temj’erature i> less than 4(1 
■ 1 «‘H 1 ' 

|’‘i.r iln» reason the < hicago »N' Johet !• U-»'tr»c Railway 
ha* tuf manv war* n*ed fuel heater* in it* city ami 
itUeitirUm ear*. Within la*t few year* a nuttl^ier 
• •t railway projiertie*. * • * tin l iiite<l Railway* \ 

T.lectrte l Miiij iny of I’*..’ ore. tlu* I win < ity Rapid 
Transit < ••nijmiiy. the l'ttt*l>uri;h Railway*. an«l other*, 
haw tiH*l *ewral plan* • ::tili/mt{ the wa»te viter^y • *t 
ii niti>r rlien'tat* l.«r ear Iteatmu. Naturally, tin* att<*r<Ie«l 
i•>ti*’<h raMe re’humat ui heat tut; • <•*!*. i*«r the only ad- 
.•iti..:i.il en*t I- an inve-tiiient in irit’l*•**•• 1 re*i*t«*r* which 
i an installed *atelv within the »ar. Howevet. e\e,pt 
in a i v uiiM i innate*. addittoii .,1 healer* ttstut; po\v,t 
ti”iii t!i 1 1• •!!* \ are neoled in e<.nuineti”ii with ni”t..r 
i he”*tat c !» ili; “• With tin a’Mtti”iial lieatei*. in colder 
wi at la i i he ••;« i.iti’f W”ii’’l in’ t» mps d t • • rim ”tt 11 *i*t • 
„• . i maintain .i c.<ini”i table teni]stature it: 

la* cat 

Si’in, \»at * tin- vv i ltd' C’itu i ived the i’I< i lltih/ 
me wu-ti i ueryv ”t *t:ii I me ri *i*t *u«*e lo**e* !*»r e.,t 
neatma. together with the nitteh greater wa*te etntgv 
• •raking I hi* neie**itate«! the de*tgn a dynamic !*tak 


g motor* would ljcConie 
from omli! Iw «li**ipntctl 


in*; system whereby the *!ri\n»; 
ye iterator* that enetgv tln-rd 

through tin’ *ame ttt<it<>t rheostat*. Although dynamic 
braking wa* nut new the ;int<ifnatic control ami use of 
tin* wa*te energy f• »r car heating had not previously liceu 
n*c«l to any extent. 

S\WI tnSTACIoK'i l *1 t» lok A( <>I>K\l ION 

Axt* Ukakim: 

Tin* dynamic braking anil icating scheme ha* l>ecn 
inco*|H>rated in the motor mtitr •! of the new light-weight 
worm drt\” ear <>f the t'hicago \ Joliet Kleetric Railway 
that wa* exhibited at the (,'IeVelaed convention of the 
Atm rieiin l , '.!ectric Railway .|**oci:ttioii la*t < Ictolxr. 

Iln* car wa* put in regttiat city| *< r\ice in February. 

Roth tuoior ;„\a leratioii and jdynamic braking are Cott- 
rrolled with *t;tudatd remote c!otita< tor* ami a standard 
ina*ter controller. < *t'!y three!additional contactor* are 
needed tor tin <i\namn' htakiti^. In braking ami heating 
the coitta« tot'* are aetti.ited by ajn automatically controlled 

•ked with tile motor C*ill* 
lynamie braking *c<jneuce 
iter re*i*tance ;t* the car 


»c’|tteitcc drum that t* inter!’* 
ttoller and brake valve 1 Iti* «| 
drum automatically cut* ”tit be 
*I*,<1 *Ucre;i**'* It* rate of mdvetsu tit ',* controlled by a 
current limiting reltty tamiugj the main generated cur¬ 
rent I In* cuneiit limning rel.ijy prevent* overloading of 
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the motor- whil* 

• they 

function as 

generators during 


braking. 

The starting and braking resistance units const-t of 
edgewmi ad resistors entirely inclosed in alumtmun eases. 
These are ji!aee«l under the ear seats in lmx-tyj«e alu¬ 
minum sent pedestals having louvers on all sides to allow 
free circulation of air. *1 he vat pedestals prevent the 
passenger- front placing their feet'on thr-e heaters, some 
of which reach quite high tenij* rature-. \ second set of 
oj«'ii-tyi>c resistor units is placed under the car Imdy tor 
summer use when heat in the car is not desired Tin- 
change front inside to outside resistors is made hv a six- 
jiole. double-throw switch under the car. The aluminum 
cases of the heater ri-i-tors art grounded through a relay 
so that should any jetrt of the resistor circuit open or 
luvome grounded the control circuit w ill lie opened. 

*1 he motor equipment on this car consists of four 
.KlO-vnlt motors, with jwiir- eotmc-ctc«l jicrmancntly in 
series. This simplifies the dynamic braking control, for 
the loa<l of the four machines, when acting a» generators, 
can lie divided equally l»y intcrcliauging ticbl- of the 
|cured ns >tors 

The dynamic braking action is governed hv the stand¬ 
ard safety-car control air valve in which there is an extra 
l«>rt I>ctween the release and air a]>plicatiou position- of 
the valve. \ circuit-closing air valve is connected to this 
]>ort. so that when the car ojierator moves the brake valve 
to the projK-r |Htsitton tliis air valve closes the dvnatnic 
braking control circuits. The remainder of the braking 
operation functions automatically. Any desired rate of 
braking can In- obtained by changing the setting of the 
Current-limiting rckav. 

I tvnamic braking doc- not in any way interfere with 
air braking and. if desire* 1. air braking mav l>e used at 
the same time as the dynamic braking. Also, the car 
• •iterator can at any time cut otT the dynamic braking 
and reduce ear heating hv throwing a snap switch placed 
alongside the master controller. A manual control, ob¬ 
tained through a foot switch.- is sttjierim]m-cd on the 
automatic control of the brake so that the car o|ierator 
can stop the movement of the "sequence drum aiul ti-c 
as much <«r as iittlc braking as desired. This manual 
control enable' the ojwrator to coast down steep grades 
using the dvnatnic brake without bringing the car to 
a 'tot>. 
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Previous to putting this light-weight ear m regular 
service a long -eric- of test« wa» made h\‘ engineers of 
tile railway and the Wcstingliousc Klcetrie .Manufac¬ 
turing t onipaiiy . I lie car w as c |uip|«d with high-sjiecd 
K-tcrlitic twin tv]* graphic meter-, recording simulta¬ 
neously combinations of c-f -|iccd and motor current, 
motor current and line voli.tge. and generator current 
and voltage. Indicating tbprnu>nicter- in the car and 
thermocouple- installed m jtlh- motor windings deter¬ 
mined the tcm|*raltm. Kccorditig watt-hour meters in 
the circuits recorded energy consumption and energy re¬ 
turned to the car in heating 

No Dl l. VI |N At DON oi I)\x.\mi«' I’.kvki. 

Typical -jiced time and c iricnt tim* curves obtained 
during acceleration and dynamic braking are reproduced. 
At the right of |«nnt ./ on he curves the car was run¬ 
ning at a sjK-ed of 3- m.p.h.. with a current of 30 amp. 
jier motor. Power was sluitj otT with tin- brake valve in 
dynamic braking |<osition. The time interval to obtain 
maximum dynamic braking, [is indicated by the break in 
the motor-current curve, wasj only 0.f*5 second. 



• pi . 

it ■* 


^ < 4 j 

oZ__/ 


^ -if* * 


Typical ■prrd-timc and cur*** with dynamic braking 

obtained in Chicago X Jotirt erst*. Thrar curve*. reading from 
right to left, show car speed and current per motor. Chart 
sprrdt in the tests were I 5 seconds per vertical division 


1 lit- |siints indicated at . J| /«’. etc.. t»n the c«»rre- 
-|minting curves are identical time jmmts. N’o air braking 
was tt-cd except to stop the c.^r after reaching a speed of 
less than 2 m.p.h. Although! the sjieod of 32 m.p.h. at 
]«>iiit ./ is abnormally high the maximum motor current 
m braking i- only almut 1/4 amp. The hniking rate be¬ 
tween {mints ./ atwl />’ is algnit 3.33 ntp.h.p.s.. and 
lietwevti ]mints /> and C it i- 2.03 tn.p h.p.s. As slmwn 
on the unitor-current curve, fhc advance from each dy¬ 
namic braking (mint to the next occurs at the same s]ieed 
each time the car is stopjnsl vvln - n the current relay setting 
remains lived, and the rate <>t Jbraking is always the same 
on level track. 

The dynamic braking in ! all cases vva- extremely 
smooth, as can U noted from itlte sj<ccd-timc curves. By 
setting up the current limiting relay, high .irakmg rates 
were obtained w ithout discomfort. The results of a tiunt- 
Ikt of tests using various -]Kvd- and relay settings are 
given in 'I able 1. In a large mtmUr of tests where the 
average braking rate vva- 2 3'ijm p h p.-.. the average nn»- 
t- r current was S" amp.. wjterea- the average motor 
current for the corrc.qmtaling tan- of acceleration i- almttt 
137 amp. < hi tins lia-i- the average braking currents are 
found to I*e almut <>3 |>er cent of those for average accel¬ 
eration. The maximum voltage «levelopc*l across two mo¬ 
tors vvIk-ii braking from a sjieed of JN m.p.h. was 545 
volt-, which is Ivs*. than trolley! voltage. 
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Trmprr.lurr (ur\n dt*liin«i *>n March 5. t**^K 

Car was |>ut into mtik* at S ait a in. aitu »*r« limii».»r> warm- 
mu with auxiliary lk*at« - r« Resistor* u*c*l i.*r starting and 
ilviumi' braking then mij*|iIu*«I uiiticiriit h*-.it l** maintain an int?- 
ri**r teni|wra!nr*'.if*t*r*»xiin.ili - ty .Vi*|* e !• .*l»*v* ■•in*i*l*' atni**»)*hcr*.'. 


|icr cent of dynamic hrakins* i' fttllv c*|t«li/ed lietyvc-n 
all the wlttvls. lit f;ut. tests *>n very slip]wry r.ui' »!i.i\v***l 
that with dynamic hrakitiy it yya* not ;>o**iMc to sli*U* ati 
the wheels at oiiee; those that ili<i s!i*U* started to torn 
aj^iitt in a short *lt>tauee. Hetter rates of retar<l.v.i*iti 
pear jmssilJi*, coii*c*niently. on 1 m*I rail with dynamic 
hrakiitj;. 

With themioeo;i|>les in the motor windings sejuiratcd 
from the c<i|>]x-r with ottlv one layer of t.i]*e. tests were 
made on a predetermined schedule *.f si\ st**ps jht mile. 
A six-hour run of a loaded ear was made on a schedule 
of 11 m jili. u*iny dynamic hrakiny only The sttme tests 
were rcjieatcd u*tn*j air hiakiti" alone. With dynamic 
hrakni" the maximum motor temperature wa« Nd de*; < ’. 
as coiti]«ar<sI with a maximum motor tcnijicrumic • t 7.1 5 
*!e". • with air hrakint: These are practicalk Ii i *|*ot 
‘ mjieraturi • Since tin- |*criiii«*ihlc tem|*er.yimr i *. is 
***ut l<*»d«ti < . it is highly improliahtc that dangeron* 
tti *t.*r temperatures would !*• re.iehe*! duriny yy inter as a 
i*. suit of dynamic hrakiny. \\ inle tint very accuw'ely 
:U ti rii'uted due to the wide variation in volt aye. tin* t*'Is 
.ow«*<l al«.ii* X kw was the average return • >f ]**n\er. to 
yl >**i 11 it i' i Im a-lded till' lo»s in ill*, resist or • fr**ni accel 
*r:*i , ny eurrent' *i .d***ut Jt* pt eent *<: the t**t.*l input 
‘■n*.* ]*nt:!:i" *he car in regular sirvt.a* la»t hVhrnatv 
•t S.ts not lxeii tuxes>ar\ t** ||S*. anv iieatni" l*esi*le that 
Jy-ivist iroto the dynamt** hrakinj* an*l the aeedtrating 
t< • ti.me *os.w> ’I he car i' c«|nip|*ed with auxiliary 
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plotted from th* *e n***rii» I Ijo• averavi kilowatt ii**ui» 
I ♦*•! ear [it day lia*e*l **u tin ay • r.*t*e aitttospltet ic t*m 
}fratlire are sh**yyn. 1 In *.ir* jij«*n yyhali lit*■**.• record, 
were taken had a t**t.al heater eti]*aeitv it Id kw . yyhnli 
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ch<nmisj.it i-urvr in fr«*n» "hi umJ 44* tlr£. carvci _rr cal* 

(uhtcJ 
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aeiounts i*.r tin- sh.*t)* is****! uj tin curve at -5 <h*t;. 
attnosj.herie tem]« r.*ture In • oilo-r y.**r«is. tin* ot) deg. 
thermostat would not in* ntt t!i<*|he.aiers at all wltett the 
out'ide tem]H r.atnte y\a> 5 •• 5 .*yv j? dey, 1 he two lower 
curve* imlieate tin » i!eniaie*l dner^v yyith thermoxtat 
*oiitr**I s*: I** <■••: *.n .*t 4 1 * ilejt; l - . an! .m) *lts;. ^ 
re*j *1 ct l y el*. 

I lie i*iin|sirati.e atiou.il e*i*ts i*-; ear of electric iieat* 
ii>K an*! iieatin^ ohtaiued fr*Hit: dytumi* hrakint and 
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starting rheostat losses is shown in Table IV. These 
costs will depeml on average winter Jcnqieraturc. which 
in the latitude of Joliet is about 33 deg. The estimated 
saving of $300 j*t car per year with dynamic braking is 
conservative, as it includes only the energy cost. This 
method of braking during winter will also effect savings 
in brakeshoe wear and cost of collision accidents. 


TAPLE lit—COST OF ELECTRIC HEATING ON CITY-TYPE OOt MI.K- 

tri-ck car with m men thermostat control 
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Prr 

- - Kil"watt-lt 
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"Total boil to UonK-Wi p*r rmr p rt 


The electric heating energy cost has been based on the 
average charge per kilowatt-hour. As the maximum 
demand for heat invariably occurs during the peak, the 
cost of energy used for heating is higher because of the 
increased peak demand. Furthermore, the capacity of 
railway substation equipment must he sufficient to pro¬ 
vide for this demand. If the average heater had per car 


table iv-comparative annual operating CORTR PER 

PER YEAR FOR HEATINC 
Kuvnuc Hbatiko 

nt, 2S.SI0 k« -hr at I t mix . 

*»*mwt tad drprwubna, 12 pn WK 
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0*1 U Otuliac 2S# lb tt 4 mu 

Total mm prr mr pm yrm . . . . 

lewmc Raakino ano hiatiko 
iMtiat and dtponua at 1 2 pro oral . 
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Total trot pm oar pm yam 
TV•*•*»< aa*ta« pm «ar pm yam 


MM 
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»wi 


»io* 
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21 


SMI 


is 12 kw. and substation equipment is valued at $60 per 
kilowatt, then the total electric heater investment would 
be increased by $720 per car. At 12 per cent interest and 
•depreciation, the operating cost of electric heaters would 
be increased $86 per year. The total estimated sayjng 
through dynamic heating and braking may therefore he 
taken at approximately $400 per car per year. 


135 





















-/V 3 


64 
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Planned for llrooklyn 


lti«l*» lia\t a n-ked on 100. i{(KI and ,»(K) « ar~ conforming to Iat<*»t 

Klrrtrie Halifax 1.onfrrenri* tiommillir «|ii|< ilicalioiiN. 

S-xiral t'Mi|N<raliii^ transit companies may divide t!i«* order. 


S IT.x 11- It’ \ Tl« *N" new 

str*< t fat - li.ivf Ih »ii i-~it« •! I*v 
the lir.«.kJ\n *V <Jn« > i'« I r.iii>i! 
i iii jx-ration. conforming i" the latest 
revised i|t -i^n m| tlir Kb-ctric Uadxxay 
President** t’iiiiiVroiKc ( \ muni t tec 
.ilul bid* have Ihi’M Ui|l|r*Tri| on lot* 

m( 1(1), .toil .mil 5 ( 41 . I In- |.urjxix<* mi 
asking Ix»r hid* al thi* time i* to 
obtain at »1 larlix-'t i«i»«il»l<- moment 
a car xxish the greatly nnpr-wasl |wr- 
iormanee made possible through 13i<* 
live xtars uf research of tin* 

Thi* design may c« oi-!itittx- the final 
• in*- uf jin' committee. although tl»or«* 
may In- some further rex i»i«m** 1«asod 
• iti cxjwrioucc with the ik-xx car. Not 
niorr than 100 uf the new oar* xvoulil 
i>e delivered to iJr.joklytt, tlic n mam- 
dor l*oiug for other transit x'omiiamo 
desiring nexv xi|iii|i«ttent xxhich will 
ennfonn to the same *|woiticatioU'. 
In this xvav it i* cxjwotcd to obtain a 
favorable price for all prop-nic* that 
pirtioipate in the order 

In general the *p-oiliealion* cover a 
bght-xveight. donMe trm'k car de¬ 
signed for single-end. ••ne-ma , i oj^ra¬ 
tion. with from and center doorway* 
The objiitive a* *iat*-d i* obtain a 
car of mo»t modem app-arancc and 
greatly improved ] wrformancc and 
safety which can lie pirchased at a 
price and njwratcd and maintained at 
a x'* ist whicli xx ill make extender car 
replacement ecmiomically ad'anta- 
geon*. This contemplate' mnn rapid 
starting, nv>rc etTectix’e brakhtg and 
higher speed, all xvith a degree of 
smoothness and <|tiictness nm hitherto 
available 

Nine sjuvilie objective' listed m- 
ehnle i 1 i standardization lmtlt among 
companies and among mannfacttirer' 
of mountings and 'tgtiiticant dinuii; 
simi'. and interchangeability of part*: 
•1 * utmost facility of replacement'; 
ii lowe't weight ciMi'istvnt with 
safety and Cost; i 4 i facility of inser¬ 
tion and cleaning; i5» attractive ap- 
|s .aratHe inside and out; f<>) quietne** 
and sm*~rfbne" as in the l*.C (' situ- 
pie car; i“ i 'iiiootti accx ierat ion and 


•i.ikmg. iSt -.itetx. and ■'>> mini- 
•nniii impact on irack. 

I be '|svit;catioii' were ^idrawn a* 
to gi«e tin niannfaettirer' great lati 
r it* t* in muting these objxrtivc'. 
Wherever p.ssihl* the xs|uipnu.-ut 
'iipjmrts and hoii'iug' are to Ik- in- 
eor]M>rat«d into the l««l\ framing or 
structure obtain maMtniitu useful* 
ih-" of material Welding i> pre¬ 
ferred a* far as |ni"ihte. and ap¬ 
proval nni't Ik- obtained for other 
metluKl' of fastening, 

I’erfuriiiatice i' hased on a car 
weight of .tj.iII»I Ih.. an average pas¬ 
senger l.*ad of o.tKKI lh. and a maxi¬ 
mum of lS.Jmi ]li.. making the resp-c- 
tixe total xxeights .IX.i «HI |h. and 5<).J(ll) 
lb. ’I lie car Imdx, conipletelx ei|itip]K‘d 
read\ for mounting on the trucks, is to 
weigh 15/40 lh.. xvith an up|wr limit 
• >f »MU> Ih. Tlw two trucks, com¬ 
pletely ei|llip]«e<l. should weigh 14.400 
!b . w ith a limit "f I4/4N) lb., making 
a total weight oi .10.(01) lb. The 
higher weight on winch p-rfnrm.ance 
»' calculated is for a margin of safety. 

Hiflh Prrfttrmanrr- Standard% 

Maximum acceleration with 3X.000 
lb. on level tangent track is to lw 4.75 
m p.h.p.' Tlw motors must start the , 
car rcjwatedly with average load at 4 
m.p.h.p.s. on level tangent track with 
a 'Clwdnle of eight seven-second stops 
jwr mile 

Itrakmg is to lw xxitlt three sys- 
tetn* • dynamic, magnetic track, and 
air-ojwratxs! friction brakes, normally 
at tlw same rate as the acceleration; 
but the brakes are to lie capable of 
stopping the car at X to r> m.p.h.p.s. 
in emergency. The balancing sjwed 
at 550 volts i« to lie at least 4J tn.p.h. 
and the safe maximum speed 50 
tn.p.h. 

< tvernll dimensious will lw: length, 
hi ft.; width. S ft. 4 in., and height 
from rail to top of roof not more than 
10 :t 5 m. Detailed dimensions are 
tabulated. 

In general, commercial materials 
are to lw used throughout. I’.S.S. 


Cm liii 'iivl or it' ei|tuvaleiit is 
sjHrittJ'd for all struitural UmIv parts, 
plat*'.i'lieets atnl 'Tips. « \xvj»t where 
. orto.iioii te»istance and strength arc 
not tinj «'otitrolling factors. Kh-ctric 
ium.ni stc* 1 is '|wcilii‘d for all major 
ferrous castings in lmth IkkIv and 
trucks.) while aluminum castings and 
forgings of eipmaient strength may 
lw used in ajiprovn! locations. 

Ik-tailed >|K-cilic.ition* for the car 
Ikk|\ y**-re not draxvn. dc;wndancc 
Iwittg placed on the accumulated skill 
of the car builders and their mutual 
Cooperation xvith the l'.C.C. Tlw car 
IhkIv structure is to follow the general 
hue* oj tlw .Model If car which was 
exhibit*-.! at the (‘leveland conxxntion. 
and xvliich xxas <les*-ril>ed in TkaNSIT 
lot rx it. lor Septemlwr. 19.V4. page 
>74. i 

Tlw j-ar will s*-at approxiuutdy 50 
Idssemjers. mainly in transverse 
leather-jupholstcred s*ats. Tlxe floor 
will level thr*»ughout. witljout 
tamps, j Ikmrs are to he double-fold¬ 
ing. oj|enmg inxvard. with one air 
engine for each jiassagcway. The 
front <lfKirs will lw controlled by the 
ojK-rator with selective or simultane¬ 
ous inoi|etTwnt. w ithout interlock with 
Voutrol |ur brakes. Tlw center doors 
will Ik- controlled individually by rub- 
Ikt mat| treadles released by the oper¬ 
ator and interlocked with the control. 

The central jwrtion of the roof will 
lw of three-ply. J-in. poplar, cov¬ 
ered with No. 10 duck. Headlining 
x- to lwj iVin. plywood, and the side 
linitig l»ji-t\x-een tlw Iwlt rail and ven¬ 
tilating ducts at the floor shall lw $- 
in. Masbnitc Prc*dwood. 

The front windshield will slope 12 
degT to |I4 deg. with tlw verhcal, and 
a c«-ntcr| |k»s| may lw use* 1 if desired. 
It is tojojwn to the maximum prac¬ 
ticable extent for xentilation. Rear 
window j are to he fixed, except that 
provisiojt will lw made for handling 
the trolley rojws from inside the car. 
The sid^ windows arc to be carried 
in light nwtal sash raised by automo- 
tive-tyjxf fixtures. 

i 
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Central apprar»ncr of (be ne» 
car for Brookl»i*—and pov 
•iNy other cities- will be simi¬ 
lar to (be P.C.C. Model B. 


Heating will he by a combination 
of the control and brake losses and a 
JO-kw. auxiliary element. A 1,200- 
cu.ft. per minute motor-driven fan 
will pass air over the heaters and dis- 
i tribute it through the car. Thermo- 
| stat-operated dampers will control the 
| heaters to maintain a temperature of 
I not less tlian 45 deg. at zero outside. 

Tr melts Are Sew Design 

From a mechanical point of view 
principal interest centers in the trucks. 
The objective was to eliminate metal - 


to-inetal contacts and thus prevent 
the accumulation of wear and result¬ 
ant production of noise as the truck 
ages. This is to be attained through 
the design rather than by periodical 
taking up of wear. Metallic paths 
between the wheel-rail contact and the 
car body are to be broken up by sound 
insulating materials, so that the mini¬ 
mum amount of sound energy is 
transmitted to the car body. The 
truck parts must not vibrate inde¬ 
pendently at a frequency producing 
sound objectionable either in volume 


or in pitch. The design is to be such 
as to require a minimum of senneif-g 

The] truck is to consist essentially 
of a rigid frame of tubular side mem¬ 
bers joined by cast or fabricated 
cross-jnembers. each of which enc.r- 
clcs one of the motors, mounted on 
two a^le assemblit; by means of rub¬ 
ber springs 

The! drive will lie by four 300-volt 
scries jmotors, connected two in ser.es 
with Straight parallel-type rheostatic 
controil. arranged for unlimited selec¬ 
tion ojf any accelerating rate between 
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t 5 .iixl 4.5 in.|• i Esther a jictla! 

dc|irc**cd by the o]* r.uor's right ioi*t 
«.r a liau/1 !< \i r will actuate the master 
controller. 

Oviunuc. magnetic an*l air brake* 
Will !*• Controlled in sequence hv a 
{■eila!, ulv> depn s*ed l»\ the ojn-rator > 
right f*H>t. lX-pres»mg the |*-dal ironi 
0 to 3 in. will build up the dynamic 
brake. from to 51 in will buiid up 
the magnetic track hr.ike. and iron) 
I to 21 in. will l»oil<! air pressure up 
to a maximum Thu* the combina¬ 
tion of these is made automatically in 
scqucnct at a desired rate averaging 
4 75 m.p.h.p s. for service braking. 

The car l-xlv is to I*- supiw.rted 
on a center In-aring carried on a swing 
bolster hung from the side tulies of 
the frame and adapted to swine * J 
in. from each side of tin- center. A 
6J-in. diameter tulx-. dcjK-ndout from 
the car body, is to enter a |«»t or well 
at tlte center of this swing I mister and 
extend downwards therein to a jmint 
about 6 in. above the head of the rail, 
with the center of attack of longitud¬ 
inal forces about 114 in. almve the 
rail. 

Spring• Arr of Rubber 

Eight journal springs alone will 
support the car body. The resilient 
parts are to be made of rttblx-r. ar¬ 
ranged in pairs, one in front of and 
one behind each journal. Each rub¬ 
ber spring is formed of two halves. 
The inner tube is to be of bronze, 
while the intermediate sliells and the 
outer shell are to be stamped from 
cold rolled steel. TJic rubber shall 
have a modulus of elasticity in shear 
-of 46. The two halves will be a*cm- 
bled together with a pressure of ap¬ 
proximately 1.500 lb. Tire general 
appearance of these springs was shown 
in the article in Txassit Joi xn-al 
■ for October, 1934, page 384. 

Wheels are to be of tlie resilient 
type developed by the P.C.C. They 
wiQ have heat-treated steel tires con¬ 
forming to A.T.A. standard contour 
“C.” The rubber disks in tl*e wheel 
will be held in compression lietwecn 
two steel disks. They are 2 ! in. thick 
when compressed, and have inside and 
outside diameters respectively of 7\ J 
in. and 20 in. The deflection will be 
A >n. under a load of 8,000 lb. per 
wheel. 

Transmission will lie of the right- 
angle hypoid tyj* with lj in. offset 
and 20 deg. helical teeth, 6 on the pin¬ 
ion and 43 on the gear, ground to size 
and 2j in. long. All the transmission 


Ix-aring* are to have sufficient capacity 
for a life of not less than l.UUO.tflO 
miles under the condition* of the speci¬ 
fication*. 

The pro)teller shaft i» p> lx- of the 
tubular light-weight tyjie, equipjicd 
with an 8-m. diameter Morse univer¬ 
sal, with ruhUr elements and a com¬ 
panion flange to suit the pinion shaft 
at one end and a 5-in. Ht-ndix constant 
velocity !»ull universal, spherical tyj<e. 
and a coni] ku lion flange to suit tlx- 
motor shaft at the other end. 

The side frames of the truck will be 
of cold drawn seamless tubing of 0 in. 
diameter and i in. wall. There arc 
two 2J-m. diameter pedestal tulies ior 
each journal, anchored under the jour¬ 
nal by an easily removable cross-tie. 
The side irames are to be cquipi>ed 
with cross-mcmlx-rs of cast vanadium 
steed, welded to the corresjionding sub¬ 
frame tulies. The assembly of the 
side frame cross-mcmlx-rs and cross- 
ties slial! ji-rmit the removal of the 
motor from l>clow by removal of the 
lower cross-tie only and from almvc 
by removal of tlie upj*r cross-ties 
only. 

The Imlstcr will lie of east electric 
furnace vanadium steel, of girder sec¬ 
tion. it* center constructed to receive 
tin- Imdy iM.Uter pin. the guiding Iienr- 
ing sleeve at the linttom and the su|>- 
jmrting itK-mlier at tlie top. The lx-ar- 
ing sleeve is to be of bronze. $ in. 
thick, its nominal diameter 61 in., and 
fitting on tlic Ixxly Ixilstcr pin with a 
clearance of 0004 to 0.006 in. The 
center Ix-aring will lie of cast iron with 
conical licaring surface and an in¬ 
clude! 1 angle of 100 deg. 

Each axle will have one complete air 
brake arrangement. The wheel tread 
brakes will Ik- ojicratcd by air pressure 
and produce on the wheels a pressure 
equal to 50 jier cent of the weight of 
the empty car when ojicratcd by air 
at 50 lb. pressure and to 100 per cent 
when operated by hand. 

A standard shock absorlier of the 
Houdaille type for heavy jiassenger 
cars will lie mounted on each end of 
each side frame tube. They arc to 
have 6-in. levers and lie mounted in 
projier position for refilling. The 
levers will lie connected with the cor¬ 
responding axle assembly by tubular 
links and ball studs. An additional 
smaller size shock absorber will lie 
placed between the bolster and one 
swing link, which also will be of the 
standard Houdaille type as used on 
smaller passenger cars, and with a 
6-in. lever. 
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1,230,935. Specification of 

Application filed May 17, 

To all whom it may concern: 

lie it known that I, John T. Skinner, a 
citizen of (he Tinted States, residing at 
Lawrence, in the county of Douglas and 
State of Kansas, have invented certain new 
and useful Improvements in Electric Brak¬ 
ing Systems; and 1 do declare the following 
to be a full, clear, and exact description of 
the invention, such as will enable others 
skilled in the art to which it appertains to 
make and use the same. 

This invention relates to a system of elec¬ 
tro dynamic control for motor propelled ve¬ 
hicles and one object of the same is to pro¬ 
vide a means wherein the motors utilized for 
propelling a vehicle may be operated as 
such or connected as generators, in which 
case the latter arc operated by the momen¬ 
tum of the moving vehicle to act as a brak-_ 
ing means for the same when said vehicle 
is descending a grade, or whenever desired. 

Another and further object of my inven¬ 
tion is to provide a braking controller adapt¬ 
ed to act in conjunction with a running con¬ 
troller, through the instrumentality of which 
a shunt path may be established across the 
series fields of the respective motors. 

Another and still further object of this 
invention is the provision of a braking con¬ 
troller which will enable more or less re¬ 
sistance to be included in a shunt path 
across the series fields of the respective mo¬ 
tors when the latter are operating as gen¬ 
erators, the amount of resistance included in 
said shunt paths being determined by the 
rapidity with which the respective genera¬ 
tors build up. 

Another object of this invention is to pro¬ 
vide a braking controller of standard parts 
which mav be readily and easily connected 
to a standard series parallel operating or. 
running controller. 

Another and further object resides in pro¬ 
viding an electro dynamic control system 
which may l>e readily installed and one 
which will eliminate many of the disadvan¬ 
tages and annoyances associated with simi¬ 
lar systems now in use. 

With these and other objects in view, my 
invention consists of certain novel details 
of construction, combination and arrange¬ 
ment of parts as will be more particularly 
hereinafter set forth and claimed. 

Tn the accompanying drawings in \yhich 
similar parts are represented by correspond¬ 
ing reference characters. 
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Figure 1 is a diagrammatic development 
of the various controllers involved in my in¬ 
vention and the circuits therefor, all the 
controllers being shown in otf position; 60 

Fig. 2 is a diagrammatic development of 
the braking controller and circuits estab¬ 
lished thereby when the latter is in position 
l b ; the running and reversing controllers 
being omitted; 65 

Fig. 3 is a similar view when the braking 
controller is in position 2 b ; 

Fig. 4 is a similar view when the braking 
controller is in position 3 b ; 

Fig. 5 is a similar view when the braking 70 
controller is in position 4 b ; 

Fig. G is a top plan view of my improved 
locking mechanism; 

Fig. 7 is a side elevation thereof; 

Fig. 8 is a horizontal section taken on 75 
the line 8—8 of Fig. 7; and 

Fig. 9 is a simplified diagrammatic view 
of the braking circuit corresponding to the 
four positions of the braking controller. 

Briefly stated, my invention consists of 80 
a standard series parallel running controller 
for controlling the operation of a plurality 
of motors and an interconnected braking 
controller by means of which the motors 
may be disconnected from the source of 85 
electric supply and connected to operate as 
generators, the latter being propelled by 
the inpvement of the vehicle, said braking 
controller at the time of interconnecting the 
motors to operate as generators, also per- 90 
mitting the establishment of shunt paths 
across the series fields of the respective mo¬ 
tors, said fields including more or less re¬ 
sistance, dependent on the speed at which 
the vehicle is traveling. In this connection 96 
it is here pointed out that certain of the 
shunt paths across the fields of the various 
motors are also controlled by certain auto¬ 
matic. means operating in conjunction with 
the movable contacts on the braking drum, 100 
as will be readily seen by referring to Fig. 

1 of the drawings. 

Tn its present illustrated embodiment, my 
invention consists of a main running or op¬ 
erating cylinder, a reversing cylinder, a 106 
braking controller, and an auxiliary switch 
by means of which both motors may be em¬ 
ployed or said motors operated singly as 
desired. These controllers which are shown 
developed in Fig. 1 of the drawings are, HO 
of standard construction and adapted to be 
disposed in a suitably mounted casing. The 
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particular manner of mounting the cylin¬ 
ders under consideration will be hereinafter 
more particularly pointed out. 

The main cylinder l n of (he controller has 
q (he usual movable contacts and the coop¬ 
erating stationary contacts 1, 2, 3, 4, 5, 6, 7, 
8. 0. 10. 11 and 12. The usual resistance 
coil 13 is connected at various points there¬ 
on to the stationary contacts 2 to 8 inclu- 

19 sive. This main operating cylinder has ten 
positions indicated bv the reference charac¬ 
ters F, 2 C , 3 C , t c , 5 C . (V\ 7 C , 8 <: . 9 C and 10 c . 

The reversing cylinder l d of the running 
controller is provided with stationary con- 
15 tacts 13, I t. 15, 10. 17, 18. 19 and 20.' 

The braking controller 1° is provided with 
standard movable contacts 2 d aifd 3 d adapted 
to cooperate with a double row of station¬ 
ary contacts, those of one row being indi- 

20 cated by the reference numerals 21, 22, 23, 
24, 27), 20, 27, 28, 20, 30 and 31; those of the 
o])posite row being indicated by the refer¬ 
ence numerals 32, 33. 34, 35, 36, 37, 38, 30, 
10, 11 and 42. This braking controller has 

25 four positions indicated on the drawings 
by the reference characters l b , 2 b , 3 b and 4 h . 
r Fhe running controller controls the two mo¬ 
tors 13 and 41. However, in order that said 
motors may be operated either singly or in 
30 pairs, there is provided an auxiliary switch 
l h having movable contacts for cooperation 
with the stationary contacts 45, 46, 47 and 
48. This auxiliary switch has three posi¬ 
tions as clearly shown in Fig. 1 of the draw- 
35 ings where its development is shown. 

In order that the motors 43 and 44 may 
be supplied with electrical energy by the 
running controller when the braking con¬ 
troller is in olF position, a trolley 49 is con- 
40 nectcd by a conductor 50 to one terminal of 
a circuit breaker 51, the other terminal 
thereof being connected by a conductor 52 
to contact 28 on the braking controller. 
Xow since this controller is in off position, 
45 the movable contacts thereon will bridge 
stationary contacts 28 and 29 so that cur¬ 
rent mav flow from the. former to the latter. 
Contact 29 is connected by a conductor 53 
to one terminal of a blow out coil 54. The 
50 other terminal of this coil is connected by 
a conductor 55 to one terminal of another 
blow out coil 56. The remaining terminal 
of this roil is connected by a conductor 57 
to stationary contact 1 of the main eon- 
55 trolling cylinder l a , and if this cylinder is 
in first running position, to wit, 1°, said 
current will pass by means of the movable 
contacts on the cylinder to stationary, con¬ 
tact 3. from whence it will flow through the 
GO rheostat resistance 13 to stationary contact 
8, thence through conductor 58 which con¬ 
nects this contact with contact 9. From 
stationary contact 9 the current will pass 
through conductor 59 to the stationary con- 
05 tact 18 of the auxiliary switch. Presuming 


the auxiliary switch to lx» in a position to 
connect both of the motors 43 and 44, since 
stationary contacts 48 and 47 are bridged 
by the movable contact of the auxiliary 
switch, the current will pass from said con- 70 
tact 48 to contact 17, thence to one brush 
of motor 44. via the conductor 60, through 
the armature winding of the latter.and con¬ 
ductor 61, to stationary contact 17 of the 
reverse cylinder. As this cylinder will he 75 
considered in forward position, stationary 
contacts 17 and IS will he bridged bv the 
movable contact of the cylinder.. Passing 
from stationary contact 18, the current will 
flow through conductor 62 to stationary so 
contact 22 of the braking controller, thence 
through the movable contact (hereof to sta¬ 
tionary contact 33, from (he latter through 
conductor 63 to one terminal of the field 
44 f of motor I I. from the opposite terminal of 85 
the field through conductor 61 to stationary 
contact 21 of the braking controller, thence 
through the movable contact thereof to sta¬ 
tionary contact 32, from whence it passes 
through conductor (*>.*> to stationary contact 90 
20 of the reverse cylinder, through the mov¬ 
able contact thereof to stationary contact 
19. thence through conductor 66 to station¬ 
ary contact 11 of the main operating con¬ 
troller. As stationary contacts 10 and 11 95 
arc bridged by the movable contacts on said 
main operating controller, the current will 
pass from contact It to contact 10 and 
through conductor 67 to stationary contact 
46 of the auxiliary switch, through the 10C 
movable contact thereon to stationary con¬ 
tact 15. through conductor 68 to one brush 
of motor 13. through the armature wind¬ 
ing thereof and conductor 69 to stationary 
contact 16 of the reverse cylinder, through 105 
its movable contact <0 stationary contact 
15, thence through conductor 70 to station¬ 
ary contact 38 on the braking controller, 
over movable contact which bridges sta¬ 
tionary contacts 38 and 27. from whence it no 
passes through conductor 71 to one termi¬ 
nal of field 43 f of motor 13. through said 
field and conductor 72 to stationary contact 
37 of the braking controller, through the 
movable contact thereon, bridging station- 115 
ary contacts 37 and 26 respectively and con¬ 
ductor 73 to stationary contact 13 of the 
reversing cylinder. Passing through the 
movable contact of the reversing cylinder 
to stationary contact 14. tin* current passes 120 
from the latter via (lie conductor 71 to 
ground. 

From the above it will lu» obvious that 
when the braking controller is in off posi¬ 
tion. and it is here noted that such position 125 
is its normal one. (In* running controller 
may he operated as usual for controlling 
the various motors. Although I have set 
forth hut one position of the running con¬ 
troller, it is to be understood that the vari- 150 
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ous intermediate positions may be obtained 
by simply advancing the running controller 

-handle in a clockwise direction until point 

10° is reached. Moreover, referring to the 
5 drawings it will be observed that at point 
7 C , the motors will be connected in mul¬ 
tiple through the instrumentality of mov¬ 
able contacts 3 d . However, as the con¬ 
troller utilized is one of standard construc- 
10 tion, it is thought unnecessary to refer fur¬ 
ther to the same. 

When it is desired to use the braking con¬ 
troller, the running controller is turned to 
off position which, it will be observed, dis- 
15 connects the trolley circuit from all of the 
contacts on the main operating cylinder l a 
of the running controller. Now presuming 
that the braking controller is advanced one 
point in a clockwise direction; that is, to 
20 position l b , see Fig. 2 , it will be seen that 
the control circuit will be broken at the sta¬ 
tionary contacts 28 and 29 of the braking 
controller, also the connection of the fields 
44 f and 43 r of motors 44 and 43 will be broken 
25 t 32 and 22, and at 27 and 37 respectively. 

As the armatures of the respective motors 
are rotated by the momentum of the moving 
vehicle, the current will flow from the nega¬ 
tive brush of motor 44 via conductor fil to 
30 stationary contact 17 of the reverse cylinder 
l'\ and since the latter is in a forward posi¬ 
tion, said current will pass to stationary con¬ 
tact 18, thence through conductor 62 to sta¬ 
tionary contact 22 of the braking controller. 
35 As advancing the braking controller to point 
l b disconnected the stationary contacts 22 
and 33, and connected stationary contact 22 
with stationary contact 21 , the current will 
pass from the latter through conductor 64 
40 to one terminal of field 44 f , thence through 
the same and conductor 63 to stationary con¬ 
tact 33. Now as the stationary contact 33 
is in the meantime connected to stationary 
contact 32, said current will flow from coii- 
45 tact 33 through conductor 65 to stationary 
contact 20 of the reversing cylinder l d , 
through the movable contact thereof to sta¬ 
tionary contact 19, thence through conduc¬ 
tor 66 to point 75 from whence it passes via 
60 conductor 76 to stationary contact 30 of the 
braking controller and from the same to 
stationary contact 31 inasmuch as these two 

contacts are now bridged by the movable 
contact of the controller. F roin stationary 
66 contact 31, the current passes via conductor 
77 to point 7<S on conductor 67. From point 
73, the. current passes t.o stationary contact 
46 of the auxiliary switch, through the mov¬ 
able contact thereon to stationary contact 
00 15, thence through the conductor 68 to posi¬ 
tive brush motor 43, through the armature 
winding thereof to the negative brush, from 
whence it passes via cnndiietnr 69 to t he stn 
tionary contact 16 of the reversing cylinder, 
00 through the movable contact thereon to sta 


tionary contact 15, and thence through con¬ 
ductor 70 to stationary contact 38 of the 
brnki ng -controller. As the movable con - 
tacts now place stationary contacts 38 and 37 
in connection, said current will pass to the 70 
latter and thence through conductor 72 to 
one terminal of the field winding 43 ‘ of mo¬ 
tor 43, through said field winding and con¬ 
ductor 71 to stationary contact 27 of the 
braking controller, from whence it passes 75 
by means of the movable contacts on said 
controller to stationary contact 20 , thence 
through conductor 73 to stationary contact 
13 on the reversing cylinder of the running 
controller. From stationary contact 13, the 80 
current passes through the movable contact 
to stationary contact 14, thence through con¬ 
ductor 79 to conductor 74 and to point 81. 

To this point is also connected the free ex¬ 
tremity of conductor 82 which extends from 85 
the stationary contact 12 of the main operat¬ 
ing cylinder. From the point 81, via con¬ 
ductor 82, the current passes to one terminal 
of an electromagnet 83, thence through con¬ 
ductor 82 to one terminal of electromagnet 90 
84, from the other terminal thereof via con¬ 
ductor 85 to electromagnet 86 , from which 
it passes via conductor 87 to electromagnet 
88 , thence through conductor 89 to the re¬ 


sistance coil 90, through said resistance coil to 
one terminal of electromagnet 91, from the 
other terminal thereof, passes through resist¬ 
ance c<> i 1 92 -or-shitnt pa t h 105 a ml cond 11 ctor 
93 to stationary contact 39 of the braking 
controller. As moving the latter to point l" 
has brought the movable contacts of the con- 


95 


100 


trollcr into engagement with the stationary 
contacts 39 and 40, said current will pass 
from the latter contact through conductor 
94 to the stationary contact 2 of the main 105 
operating cylinder of the running controller. 

As this controller is in an off position, the 
current will pass through all of the re¬ 
sistance 13 to stationary contact 9, from 
whence it will pass via conductor 59 to sta- 110 
tionary contact 48 of the auxiliary switch, 
through the movable contact thereof to sta¬ 
tionary contact 47, and thence through con¬ 
ductor 60 to the positive pole of motor 44 . 

From the above it will be thus seen that 115 


when the braking controller is moved to the 
position l b , the field connections of the re¬ 
spective motors will lx* reversed and said 
motors connected to operate as generators. 

1 o prevent too rapid rise of the current, 
there is provided a shunt path across the 
fields 43 f and 44 r of the motors 43 and 44 
respec tively in the. manner hereinafter to be 
set forth. 

The electromagnet 83 has an armature 
adapted t.o Hose a break in a conductor 95 
which extends from one extremity of the. 
field IT to stationary contact 23, while the 
electromagnet 84 controls an armature 
adapted to close a break in a conductor 9 ft 


120 
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olio ond of which is connected to the central 
portion of resistance 07, the other extremity 
to stationary contact *24. The resistance coil 
07 lias one extremity connected to point 98 on 
^ conductor 05, and its other extremity con- 
nected to one end of conductor 00 , the free 
end of which is secured to stationary con¬ 
tact 25. 

The electromagnet 8 G controls an arma- 
1C (ure adapted to close a break in the conduc¬ 
tor 100 . one end of which conductor is con¬ 
nected to one terminal of the field 43 f of 
motor 13. the other terminal of the other ex¬ 
tremity being connected to the stationary 
15 contact 34. On the other hand, the elec¬ 
tromagnet 88 controls an armature adapted 
to close a break in the conductor 101 , one 
extremity of which is connected to the cen¬ 
tral portion of the resistance 102 . the other 
20 extremity of said conductor being con¬ 
nected to stationary contact 35. The re¬ 
sistance coil 10*2 has one end connected to 
conductor 100 at point 103. The free ex¬ 
tremity of resistance coil 102 is connected 
25 hr a conductor 104 to stationary contact 
33 of the braking controller. 

The armature of electromagnet 01 under 
normal conditions bridges a break in con¬ 
ductor 105 to provide a shunt circuit around 
30 resistance 92. the extremities of conductor 
105 being connected to those of 02. 

From the above connections it will be 
apparent that when the braking controller 
is moved to position l b , should the motor 4 I 
35 I mild up too rapidly, the electromagnetic 
switch 81 will be energized so as to close 
the shunt circuit extending from one ex¬ 
tremity of the field winding 44 f through 
conductor 05, thence through a portion of 
10 resistance 07. through the conductor 00 , the 
break therein being closed by electromagnet 
81. to stationary contact 24. thence through 
the interconnected movable contacts of the 
braking controller, to stationary contact 21 , 
15 from whence it will pass through conductor 
04 to (he opposite extremity of the field 11 '. 
Inasmuch as the electromagnets 84 and 88 
are wound so as to act simultaneously, a 
circuit will also be formed extending from 
50 ono terminal of the field 43 f of motor 43, 
through the conductor 101 , a portion of ie- 
sistance 102 , thence through conductor 101 , 
the break therein being closed, to station¬ 
ary contact 35, from whence it will pass, by 
means of the interconnected movable con¬ 
tacts <>n the braking controller to point_37, 
and thence through conductor 72 to the op¬ 
posite extremity of the field 43k Thus there 
will 1)0 formed across the field of each mo- 
50 tor a shunt path having therein the same 
amount of resistance. If, however, the 
speed of the vehicle is such that the current 
continues to rise, the electromagnet S3 will 
be energized >o as to actuate its armature 
05 and close the break in conductor 05 so that 


current may pass from one terminal of the 
field 4 l f of motor 44 to stationary contact 
23, thence through the interconnected con¬ 
tacts of the braking controller to stationary 
contact 21 , from whence it passes through 70 
conductor 04 to the opposite extremity of 
the field 44 f , thus making a direct shunt of 
very low resistance across the field of motor 
44. To provide a similar shunt across the 
field 43 f of motor 43, the electromagnet 80 75 
which acts in unison with electromagnet 83 
closes the break in conductor 100 so that the 
current may pass from one terminal of the 
series field 43 f to stationary contact 34 of 
the breaking controller through the movable go 
interconnected contacts to stationary con¬ 
tact 37. from whence it passes via con¬ 
ductor 72 to the opposite terminal of said 
field 43 f . In this connection, it is to be 
noted, however, that should the current he §5 
insufficient to energize the electromagnets 
hereinbefore referred to, the current through 
the field will take its usual course as shown 
diagrammatically in Fig. 5 of the drawings. 

When (he breaking controller is moved 
to the point 2 \ if the vehicle is not mov¬ 
ing very rapidly, the current will, as before 
stated, take its normal course through the 
series fields of the respective motors. How¬ 
ever, in the case of the electromagnets 84 95 
and 88 , which as above -fated, operate simul¬ 
taneously, are energized, then a shunt path 
across the fields 43 f and 44 f of the motors 
43 and 11 respectively will he formed, said 
path including a portion of the resistance 100 
coils 07 and 102 respectively. Moreover, 
it will also he observed that when ihe break¬ 
ing controller is in position 2 b , it will be 
impossible for the same to form a direct 
shunt across the series fields of the two 105 
motors as in position l b , as shown clearly 
in Fig. 3 of the drawings. 

When tin* braking controller is moved to 
position 3 b , a shunt path will be formed 
across the fields I3 f and 44 f of motors 43 no 
and 1 I respectively, said path including all 
of the resistance 07 and 102 as clearly shown 
in Fig. 4. The controller being in position 
3 b prevents formation of any of the other 
shunt paths across the fields of the respcc- 115 
live motors, as will he readily understood 
without further description. 

After the braking controller has been 
moved to position 4\ (lie various shunt path 

circuits across tin* fields <VV and 44* respcc- J 20 
(ivrly will Im* disconnected SO that all of the 
current generated must flow through the 
said fields. However, when the* braking con¬ 
troller is in the* position last staled, (he cur¬ 
rent will pass over conductor 03 to station- 125 
ary eontaef 30. thence to 42 on the braking 
controller. (unless an excess current is gen¬ 
erated. so that electromagnet 01 opens the 
circuit shunting resistance 02 and inserts 
this resistance in conductor 03 leading to 130 
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stationary contact 30), from whence it 
passes via conductor 106 to stationary con- 
tact- 4 -of the main operating cylincter, thus 
cutting out a portion of resistance 13. It 
5 is also to be noted at this point that when 
the braking controller is in position 3 b the 
current is permitted to pass from stationary 
contact 30 of the braking controller to 
stationary contact 11 by means of the inter- 
10 connected movable contacts. From the sta¬ 
tionary contact 41, the current passes over 
the conductor 107 to stationary contact 3 
of the main operating cylinder, thus cutting 
out a portion of resistance 13 equal to about 
15 one-half of that cut out when the braking 
controller is in position 4 b . 

Although 1 have shown and described but 
three shunt paths across the series fields of 
the respective motors; nevertheless, it is to 
20 he understood that other shunt paths may be 
added giving additional graduations to the 
resistance 517. Moreover the same may be 
said with respect to resistance 102. In other 
words, instead of shunting (he entire resist- 
25 ances as illustrated and described, said re¬ 
sistances may be placed in circuit section 
by section as will be readily understood. 

When the braking controller is in position 
4 b , it will be seen that all shunts across the 
30 motor series field arc disconnected and that 
the motors are in the same relative position 
as if the reversing cylinder had been moved 
to a reverse position, and if the circuit 
breaker is open, the main operating cylinder 
35 of the running controller may be moved 
around to parallel position to accomplish 
what is known as bucking the motors for an 
emergency stop. 1 f excessive current is gen¬ 
erated the electromagnet 91 opens the cir- 
40 cuit shunting the resistance 92 and inserts 
this resistance in conductor 93 leading to 
contact 39. as will bo perceived upon refer¬ 
ring to Fig. 1 of the drawings. This forms 
an additional protection to the motors 
45 against excessive current and is free to act 
at any time during the operation of the 
braking controller. 

When required, additional controller 
points may be added to the braking con- 
50 troller for varying the series resistance to 
operate a more gradual braking application 
for coasting down grades or assisting in stop¬ 
ping, as the case might be, all of which will 
be readily understood without further de- 
55 scription. 

While I have shown my improved braking 
system in connection with a series parallel 
running controller and a two motor equip 
ment. I do not wish to limit myself to the 
50 same, inasmuch as any number of motors 
might be employed, and also a different 
style of running cuntroller, as will he under 
stood without further deser.ipti.on. _ 

In order to maintain the braking con 
6a (roller and the reversing cylinder in a fixed 


position while the main cylinder of the 

running controller is being operated and_ 

also to retain the main and reversing cylin¬ 
ders of the running controller in a fixed 
position while the braking controller is be- 79 
ing operated, 1 provide an interlocking mech¬ 
anism hereinafter to he set forth. 

Facli of the operating shafts 108, 109, and 
lit), Figs. 6 , 7 and 8 , respectively of the 
three cylinders are provided with notched 75 
plates 111 , 112 and 113. In addition to 
plates 112 and 113 respectively, the shafts 
109 and 110 are provided with notched 
plates 114 and 115 which plates are disposed 
immediately below the main plates for a 80 
purpose hereinafter to be set forth. 

For cooperation with a spring pressed 
latch 116 which is pivotally connected to the 
casing in which the different cylinders are 
mounted, the upper plate 113 on shaft. 110 is 85 
provided with a series of notches corre¬ 
sponding to the four points of the braking 
controller. In addition to the aforesaid 
notches, the plate 113 is also provided with 
additional notches 117 adapted to cooperate 90 
with the laterally projecting end of latch 
118 which is pivotally mounted on the casing 
of the various cylinders. This latch 118 is 
connected by a cross bar 120 to a T-shaped 
latch 121, one extremity of the T-head of 95 
this latch being adapted to project into a 
notch 122 formed in the plate 111 on shaft 
108 of the main operating cylinder, the other 
extremity being adapted to cooperate with 
notches 123 formed in the upper plate 112 on 100 
shaft 109. 

Pivotally mounted on the casing immedi¬ 
ate! v below and in alinement with the latch 
« 

118 is an additional T-shaped latch 124, one 
extremity of the T head of said latch being 105 
adapted to cooperate with a notch 126 of the 
lower plate 115 on shaft 110 of the braking 
controller. 

From the above structure when the main 
operating cylinder is actuated, the latch 121 110 
will be forced to the right and the extrem¬ 
ity of the T head forced into one of the 
notches 123 of the reversing cylinder, de¬ 
pendent on the position of the latter which 
will thus lock said cylinder in predetermined 115 
position. Simultaneously with the actuation 
of latch 121 by. reason of the connection of 
the latter with latch 118, said latch will be 
also projected, or the cur veil extremity of 
said hitch will he projected into notch 117 of 120 
t lie. upper plate of the braking controller so 
that said controller will also he locked in off 
position. , 

When the operating drum is in normal off 
position and tin* reversing drum is in either J2l» 
a forward or a reverse position, actuation of 
the braking controller will operate the 
latches ! 18 and 124 respectively. As the 
upper hitch 118 is moved by reason of its 
connection with latch 121, one extremity of 130 
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the T head of said latch will be disengaged 
from the notch 1*23 in the upper plate 112 of 
the reverse cylinder, while the other extrem¬ 
ity of said T head is projected into notch 122 
5 in the main operating cylinder, thus locking 
the latter in a fixed position. 

At the same instant that the upper latch 
1 is actuated, the lower latch 121 has one 
extremity of its T head disengaged from 
10 the notch 120 of the lower plate 11.7 on the 
braking controller, while its other extrem¬ 
ity is projected into one of the notches 12.7 
in the lower plate 11 1 of the reversing con¬ 
troller dependent on the position of the 
15 latter. 

W hen the braking controller is brought 
to the position 4 b , the notch in the upper 
plate 1 18 will he brought into alinement with 
the extremity of latch 118 so that the oper- 
20 siting drum can be actuated for cutting out 
•more of the series resistance at points 4. .7. 
<», 7 and <S. and brought to the parallel posi¬ 
tion which is needed for bucking the motor 
for an emergency stop, as will be readily 
25 understood without further description. 

From the foregoing, it will be seen that I 
have provided a quick and positive brak¬ 
ing system and one which will at the same 
time give ample protection to the motors 
30 against injury from excessive currents by 
reason of the shunt paths across the series 
fields of the respective motors, which paths 
may be varied at will to maintain a maxi¬ 
mum current for braking purposes when 
35 needed. Moreover, by my improved system 
of dynamic control, while the motor fields 
may be provided with shunt paths having 
therein more or less resistance to protect the 
motors, yet at the same time it leaves the 
40 original circuits with lower resistance so 
that the motors will build up quickly at 
comparatively slow speeds, thus enabling the 
vehicle to be held at a safe coasting speed 
if the same is descending a grade. 

45 Although in the foregoing I have set forth 
certain elements which are thought- best 
adapted to perform the functions allotted 
them, nevertheless it is to be understood 
that various minor changes a> to form, sub- 
50 stance, etc., may be resorted to within the 
scope of the appended claims. 

I claim as my invention: 

1 . In an electrical braking system of the 
character described, the combination with 

55 a plurality of motors: of means for con 
necting said motors to act as generators, 
and additional means for simultaneously 
establishing shunt paths across the fields of 
said generators, some of said paths of each 
50 generator having unequal resistances there¬ 
in. the resistances in the corresponding 
paths of said generators being equal to each 
other. 

2. In an electrical braking system of the 
55 character described, the combination with 


a motor: of means for connecting the same 
to act as a generator, a shunt circuit across 
the field of said generator, said circuit hav¬ 
ing therein two breaks, means for closing 
one of said breaks in said shunt circuit, and 7 q 
additional means for closing the other break 
in said circuit substantially as and for the 
purpose set forth. 

8 . In an electrical braking system of the 
character described, the combination with 75 
a motor: of means for connecting the same 
to act as a generator, a shunt circuit of 
lower resistance extending across the field 
of said generator, a shunt circuit of higher 
resistance extending across the field of said go 
generator, each of said circuits having there¬ 
in two breaks, means for closing one break 
in each of said circuits, and additional 
means controlled by the generated energy 
of said generator to close the remaining g 5 
breaks in said circuits substantially as and 
for the purpose set forth. 

4. In an electrical braking system of the 
character described, the combination with a 
motor: of means for connecting the same 90 
to act as a generator, a plurality of shunt 
circuits extending across the field of said 
generator, each of said circuits having there¬ 
in two breaks, a pair of electromagnets ar¬ 
ranged in the circuit of said generator, 95 
means for closing one break in each of said 
shunt circuits, and a pair of circuit closing 
members adapted to close the remaining 
breaks in said shunt circuits, said members 
being controlled bv said electromagnets 19 c 
substantiallv as and for the purpose set 
forth. 

r>. In an electrical braking system of the 
character described, the combination with 
a plurality of motors: of means for con- io£ 
necting the same to act as generators, a 
plurality of shunt circuits extending across 
tin* field of each of said generators and hav¬ 
ing therein two breaks, some of the shunt 
circuits of each generator having unequal 11 c 
resistances therein, the resistances in the 
corresponding shunt circuits of said gen¬ 
erators being equal, means for simultane¬ 
ously closing one break in each of said shunt 
circuits, a plurality of electromagnets ar- lifl 
ranged in the series circuit of said gene¬ 
rators. switch members for closing the re¬ 
maining breaks in said shunt circuits, said 
members being controlled by said electro¬ 
magnets substantially as and for the pur- 120 
pose si* t forth. 

<>. In an electrical braking system of the 
eharaeter described, the combination with a 
plurality of motors: of means for connect¬ 
ing said motors to net as generators, a pin- 12 5 
rality of shunt paths across the field of 
each of said generators, each path having 
therein a resistance greater than that of its 
companion path, and means for simultane¬ 
ously cutting out the paths of least resist- 13 j 
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ance and including those of greatest resist¬ 
ance substantially as and for the purpose 
set forth. 

_7.1 n an electrical braking system of -the¬ 
ft character described, the combination with a 
source of supply, a plurality of motors and 
a running controller; of a braking con¬ 
troller, said braking controller including a 
plurality of cooperating contacts adapted 
10 when said braking controller is in oil posi¬ 
tion to connect the fields of said motors and 
said running controller with said source of 
supply substantially as and for the purpose 
sel forth. 

15 8 . In an electrical braking system of the 

character described, the combination with a 
source of supply, a plurality of motors 
adapted to be controlled thereby, and a run¬ 
ning controller; of a braking controller co- 
20 acting with said running controller, said 
braking controller including a plurality of 
cooperating contacts, certain of said con¬ 
tacts coacting when said braking controller 
is in off position to connect the field of said 
25 motors with said running controller, certain 
other of said contacts cooperating when 
the first referred to contacts are disengaged 
and said braking controller brought to one 
of its braking positions for connecting said 
30 motors to act as generators substantially as 
and for the purpose set forth. 

9. In an electrical braking system of the 
character described, the combination with a 
plurality of motors, a source of supply and 

35 a running controller; of a braking con¬ 
troller coacting with said running control¬ 
ler, said braking controller having off and 
braking positions, means whereby when said 
braking controller is in off position, the 
40 fields of said motors will be connected with 
said source of supply in circuit with said 
running controller, and additional means 
whereby when said braking controller is in 
a braking position said source of supply is 
45 disconnected from said running controller 
and said motors connected to act as genera¬ 
tors substantially as and for the purpose set 
forth. 

10 . Tn an electrical braking system of the 
60 character described, the combination with a 

plurality of motors and a running controller 
cooperating with the latter; of a braking 
controller coacting with said running con¬ 
troller, said braking controller having an 
55 ^" ''.nd a. plurality of bi'ukiug posi¬ 

tions, means on said braking controller for 
connecting said motors to act as generators 
when said controller is in its first braking 
position, and other means for simultaneously 
60 establishing a shunt path across the fields of 
each of said generators substantially as and 
for the purpose set forth. 

11 . In an electrical braking system of the 
character described, the combination with 

65 a plurality of motors and a running con- 
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trollcr coacting with the latter; of a braking 
controller, the latter having a plurality of 
braking positions, means for connecting said 
motors to act as generators when said con 
troller is in its first braking position, a pin 
rality of shunt paths extending across the. 
field of each of said generators and each 
having therein two breaks, some of said 
shunt paths having resistances therein, 
means whereby one break in each of said 
shunt paths may he closed when said con 
troller is in its first running position, a 
plurality of electromagnets arranged in 
the series circuit of said generators, and a 
plurality of switches controlled bv said elec 
tromagnets, each of said switches being 
adapted to close the remaining breaks in 
each of said circuits substantially as and for 
the purpose set forth. 

lth Tn an electrical braking system of the 
character described, the combination with a 
plurality of motors and a series parallel run¬ 
ning controller cooperating with the lat¬ 
ter; of a braking controller coacting with 
said running controller and having a plu¬ 
rality of braking positions, a plurality of 
shunt paths across the field of each of said 
motors and each having therein two breaks, 
some of said paths having resistances there¬ 
in, means for connecting said motors to act 95 
as generators and simultaneously closing 
one break in each of said shunt paths when 
said braking controller is moved to certain 
of its running positions, and additional 
means for closing the remaining breaks in ioo 
each of said shunt paths substantially as and 
for the purpose set forth. 

13. I 11 an electrical braking system of the 
character described, the combination with a 
plurality of motors and a series parallel 105 
controller; of a braking controller cooperat¬ 
ing with the latter, said braking controller 
having four braking positions, a plurality 

of shunt paths extending across the field of 
each of said motors, the paths across the 110 
respective fields having an increasing re¬ 
sistance, cooperating means for connecting 
said motors to act as generators and simul¬ 
taneously closing the shunt paths of least 
resistance when said braking controller is 115 
in its first and second positions, and addi¬ 
tional means for opening paths of least re¬ 
sistance and closing saia paths of greatest 
resistance when said braking controller is 

in -ite-tiitn!~7i?Ts iiim r rfirttgim i traK y - uf nmHyir 

for the purpose set forth. 

14. In an electrical braking system of the 
character described, the combination with a 
plurality of motors and a series parallel 
controller, the latter including a resistance 125 
coil and coacting therewith; of a braking 
controller cooperating with said series par¬ 
allel controller, of a plurality of shunt paths 
across the field of each of said motors, the 
shunt paths of the respective fields h$v- 130 
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ing an increasing resistance, means for con¬ 
necting said motors to act as generators and 
simultaneously permitting the current of 
the respective fields to follow certain of said 
5 paths dependent on the position of the brak¬ 
ing controller, and additional means for dis¬ 
continuing all of said shunt paths and ex¬ 
cluding a portion of the resistance of said 
running controller substantially as and for 
10 the purpose set forth. 

. 15. In an electrical braking system of the 
character described, the combination with a 
motor; of means for connecting the same 
to act as a generator, a variable resistance 
15 included in said moans, means for varying 
said resistance, and additional means for si¬ 
multaneously establishing a shunt circuit 
across the field of said generator substan¬ 
tially as and for the purpose set forth. 

2 D 10 . In an electrical braking system of the 
character described, the combination with 
a plurality of motors; of means for con¬ 
necting the same to act as generators, a va¬ 
riable resistance included in the generator 
:.j circuit of said motors, means for varying 


said resistance, and additional means for si¬ 
multaneously establishing a shunt circuit 
across the fields of said generators substan¬ 
tially as and for the purpose set forth. 

IT. In an electrical braking system of the 30 
character described, the combination with a 
pair of motors; of a running controller, the 
latter having series and parallel positions, 
a braking controller having a plurality of 
braking positions, means controlled by said 35 
braking controller when the latter is in first 
braking position to connect said motors as 
generators, and additional means for estab¬ 
lishing connections for bucking the motors 
when the braking controller is in its last .10 
braking position and said running controller 
is brought to parallel position, substantially 
as and for the purpose set forth. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit- 45 

nesses 

JOHN T. SKINNER. 

Witnesses; 

C. F. Mikeuell, 

G. It. Smith. 
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To all whom it may concern: 

Bo, it known that we, Andrew II. Candee, 
a citizen of the United States, and a resi¬ 
dent of Pittsburgh, in the county of Allc- 
5 gheny and State of Pennsylvania, and How¬ 
ard If. Johnston, a citizen of the United 
States, and a resident of Edgewood Park, in 
the county of Allegheny and State of Penn¬ 
sylvania, have invented a new and useful 
10 Improvement in Systems of Control, of 
which the following is a specification. 

Our invention relates to systems of con¬ 
trol and especially to electric-railway motor 
systems that are adapted for both accelcra- 
16 tion and electrical braking. 

The object of our invention is to provide 
a relatively simple and inexpensive system 
of the above-indicated character for effect¬ 
ing series-parallel acceleration and suitable 
20 dynamic braking with the momentum- 
driven machine connected in parallel rela¬ 
tion. 

More specifically stated, it is the object of 
our invention to provide a system of the 
25 character in question wherein a resistor is 
connected in circuit with each machine 
during series-parallel acceleration, while 
the machines are connected in paral¬ 
lel relation for dynamic braking purposes 
30 with the accelerating resistors and an ad¬ 
ditional resistor in series relation with the 
machines, the entire operation being per¬ 
formed with a relatively small number of 
switches. 

36 Our invention may best be understood by 
reference to the accompanying drawings, 
wherein Figure 1 is a diagrammatic view of 
the main circuits of a system of control em¬ 
bodying the invention; Fig. 2 and Fig. 3 are 
40 sequence charts of well-known form, indi¬ 
cating the preferred order of operation of 
the various switches during the acceleration 
and the braking periods, respectively; and 
Fig. 4, Fig. 5 and Fig. fi are simplified dia- 
46 grammatic views, corresponding to series 
acceleration, parallel acceleration and dy¬ 
namic braking, respectively. 

Referring to Fig. 1 of the drawings, 
the system shown comprises suitable direct- 
60 current supply-circuit conductors 15 and Hi 
which are respectively marked with a plus 
sign and a minus sign; a plurality of dvnamo- 
electric machines having commutator-type 


armatures A 1 and A 2 and field windings FI 
and F 2 of the series type; reversing-switch 55 
contact members, here shown in a conven¬ 
tional manner and designated as RSI and 
RS 2 , for respectively reversing the connec¬ 
tions of the armature A 1 ana of the non¬ 
corresponding field winding F2; another re- 60 
vei*sor or change-over switch RS 3 for inter¬ 
connecting non-corresponding armatures and 
field windings under braking conditions; a 
plurality of variable resistors 10 and 11 , 
which are employed during both accelera- 66 
tion and dynamic braking operations; a 
third variable resistor 12 , which is utilized 
only during the braking period; and a plu¬ 
rality of electrically-controlled switches LSI, 
LS 2,1 to 5, inclusive, RL, R 2 , R3, RRl, RR 2 , 70 
RR3, B1,B2, B3, and B4. 

Assuming that it is desired to effect accel¬ 
eration of the illustrated system, a suitable 
governing controller (not shown) may be 
thrown to its initial operative position cor- 76 
responding to the step a of the sequence 
chart, Fig. 2 , whereby switches LSI, LS 2 , 

1 , 3 and B4 are closed. A. circuit is thus 
established from the positive supply-circuit 
conductor 15 through switch LSI, reversing 80 
switch RSI, armature Al, field winding FI, 
switch 3, three sections of the resistor 10 , 
since the switch B4 is closed, switch 1 , entire 
resistor 11 , reversing switch RS 2 , field wind¬ 
ing F 2 , armature A 2 and the switch LS 2 85 
to the negative supply-circuit conductor 1G. 

The machines are thus connected in series- 
circuit relation with the resistors 10 and 11 , 
as illustrated in a simplified manner in Fig. 

4. The switch B4 is closed to short-circuit a 90 
predetermined section of the resistor 10 , and* 
thus the active portions of the resistors 10 
and 11 are substantially equal during the 
accelerating period, to produce balanced 
operation of the machines. 96 

In positions b to < 7 , inclusive of the govern¬ 
ing controller, the resistor short-circuiting 
switches Rl to RR3, inclusive, are progres¬ 
sively closed to short-circuit corresponding 
sections of the accelerating resistors 10 and 100 
11 and thus gradually increase the speed of 
the machines until full-series relation is at¬ 
tained. 

To effect, the well-known “bridging” type 
of transition to parallel relation of the ma- 106 
chines, the resistor-short-circuiting switches 












are opened, and switch 5 is then closed, as 
indicated in position 4, to directly connect 
the outer terminals of the two field windings 
FI and F2. Switches 2 and 4 are next closed, 
5 and switches 1 and 5 are then opened to com¬ 
plete the transition. 

In position i of the governing controller, 
therefore, one circuit is established from the 
positive conductor 15 through conductor 17, 
10 switch 4, entire resistor 11, reversing switch 
RS2, field winding F2, armature A2 and 
switch LS2 to the negative conductor 10, 
while a parallel-related circuit is established 
from the .supply conductor 15 through switch 
15 LSI, reversing switch RSI, armature Al, 
field winding FI, switch 3, three sections of 
the resistor 10, switch 2 and conductor 18 
to the negative supply-circuit switch LS2. 
The simplified circuit connections at this 
20 time are shown in Fig. 5. 

The resistor short-circuiting switches are 
then closed in any desired sequence, as indi¬ 
cated in positions j, k and l of the sequence 
chart, to gradually short-circuit the ac- 
26 celerating resistors and cause the machines 
to reach full-speed relation. 

To effect electrical braking operation 
under such conditions, the reversing switch 
contact members RSI, RS2 and RS3 are 
80 thrown to their reversed or dotted-line posi¬ 
tions for purposes to be set forth, and the 
governing controller is actuated to its ini¬ 
tial braking position corresponding to step 
a' of the sequence chart, Fig. 3, to close 
36 switches 1, 5, B1 and B2. 

As illustrated in a simplified manner in 
Fig. G, the outer terminals of the armatures 
Al and A2 are thus directly connected by 
the switch Bl, while the outer terminals of 
40 the field windings Fl and F2 are directly 
joined by the switch 5. The momentum- 
driven machines are thus connected in paral¬ 
lel relation, the non-corresponding arma¬ 
tures and field windings being inter-con- 
46 nected through the change-over switch RS3 
to maintain balanced braking efforts of the 
two machines, in accordance with familiar 
principles. By reason of the above-men¬ 
tioned reversal of the armature Al and the 
60 field winding F2, dynamic braking opera¬ 
tion is set up, as subsequently explained, cir¬ 
cuit being continued from the switch 5, 
through entire resistor 11, switch 1, the com¬ 
plete resistor 10, conductor 20, resistor 12, 
66 switch B2 and conductors 21 and 18 to the 
switch Bl. 

The machines are thus connected in direct 
parallel relation, while the accelerating re¬ 
sistors 10 end 11 and an additional resistor 
60 12 are connected in series-circuit relation 
with the generating machines. In this way. 
a suitable number of smoothly graded brak¬ 
ing steps may be provided, as indicated by 
the sequence chart, Fig. 3. 


For instance, in positions V and c' of the 65 
governing controller, switches B3 and B4 
are successively closed to respectively short- 
circuit the additional resistor 12 and one 
section of the accelerating resistor 10. In 
the remaining positions d' to the switches 70 
R1 to RR3, inclusive, are closed in a pre¬ 
ferred order to gradually short-circuit the 
resistors 10 and 11 to maintain the desired 
value of braking current as the machine 
speed decreases. 76 

It should bo observed that, in our system, 
a minimum number of switches is utilized 
to effect the desired operation. Omitting 
the resistor-short-circuiting switches, the 
number of which, of course, depends upon 80 
operating conditions, and does not relate di¬ 
rectly to the invention, a total of only seven 
“main-circuit” switches, namely, LSI, LS2, 
and 1 to 5, inclusive, are utilized for series- 
parallel acceleration, while only two addi- 86 
tional switches, Bl and B2, are necessary to 
complete the desired dynamic-braking con¬ 
nections, wherein the machines are con¬ 
nected in parallel relation and all of the 
illustrated resistors are connected in series- 90 
circuit relation with the machines. Fur¬ 
thermore, switches 2, 3 and 4 are idle dur¬ 
ing braking conditions so that a total of 
only four “main-circuit” switches are em¬ 
ployed during the retardation period. 95 

Moreover, the location of the switch 5 is 
particularly advantageous with respect to 
the desired change-over of circuit connec¬ 
tions, and such location forms an important 
feature of our invention, since, otherwise, 100 
one or two more switches would be ncces- 
sarv to effect the desired relations of cir- 
cuits. 

It should be observed that the capability 
of reversal of one armature winding and a 105 
non-corresponding field winding during the 
braking operation forms another important- 
element of our invention, taken in conjunc¬ 
tion with the arrangement of the remainder 
of the system. Without detailed explana- 110 
tion, it will be understood that the voltage 
of a momentum-driven armature will build 


ip to the desired value only if the residual 
nagnetism in the armature is assisted at 
he beginning of the braking period. In 
he present case, therefore, it follows that 
lie illustrated method of reversal, or its 
»quivalent, is necessary to produce effective 
making operation of the parallel-related ma¬ 
chines. As previously mentioned, the 
•hangeover switch RS3 is provided to in¬ 
herent ly balance the loads of the two ma¬ 
chines during the retardation period. 

We do not wish to l>e restricted to tho 
specific circuit connections or arrangement, 
>f parts herein set forth, as various modi¬ 
fications thereof may be effected without de- 
nartine from the spirit and scope of our 
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invention. We desire, therefore, that only 
such limitations shall he imposed as are 
indicated in the appended claims. 

Wo claim as our invention: 

6 1. In a control system, the combination 

with a supply circuit and a plurality of dy¬ 
namo-electric machines, of a plurality of re¬ 
sistors, a plurality of switches for effecting 
series-parallel acceleration of said machines 
10 with a resistor in circuit with each machine, 
and means including a single additional 
switch for connecting another resistor in se¬ 
ries-circuit relation with the accelerating re¬ 
sistors under predetermined operating con- 
15 ditions. 

2. In a control system, the combination 
with a supply circuit and a plurality of dy¬ 
namo-electric machines, of a plurality of re¬ 
sistors, a plurality of switches for effecting 

20 series-parallel acceleration of said machines 
with a resistor in circuit with each machine, 
and means including two additional switches 
for connecting said machines in parallel re¬ 
lation and connecting another resistor in se- 
25 ries-eircuit relation with the accelerating re¬ 
sistors to effect dynamic braking operation. 

3. In a control system, the combination 
with a plurality of supply-circuit conduc¬ 
tors and a plurality of dynamo-electric ma- 

30 chines normally disconnected therefrom, of 
a plurality of resistors, means including 
seven “main-circuit” switches for effecting 
series-parallel acceleration of said machines 
with a resistor in circuit with each machine, 
35 and means including two additional switches 
for connecting said machines in parallel re¬ 
lation and connecting another resistor in se¬ 
ries-circuit relation with the accelerating 
resistors to effect dynamic braking opera- 
40 tion. 

4. In a control system, the combination 
with a plurality of supply-circuit conduc¬ 
tors and a plurality of dynamo-electric ma¬ 
chines normally disconnected therefrom, of 

45 a plurality of resistors, means including 
seven “main-circuit” switches for effecting 
series-parallel acceleration of said machines 
with a resistor in circuit with each machine, 
and means including two of said switches 
50 and two additional switches for connecting 
said machines in parallel relation and con¬ 


necting another resistor in series-circuit re 
lation with the accelerating resistors to ef¬ 
fect dynamic braking. 

5. In a control system, the combination 55 
with a plurality of supply-circuit, conduc¬ 
tors, and a plurality of dynamo-electric ma¬ 
chines severally having series-related arma¬ 
tures and field windings, of means for con¬ 
necting a series circuit including one ma- 00 
chine, two resistors and a second machine to 
the supply-circuit conductors, and two 
switches for directly connecting the outer 
armature terminals and the outer field-wind¬ 
ing terminals, respectively, under predeter- 05 
mined operating conditions. 

6. In a control system, the combination 
with a supply circuit, of a plurality of dy¬ 
namo-electric machines severally having ar¬ 
matures and field windings, means for re- 70 
versing the connections of an armature and 

of a non-corresponding field winding, a plu¬ 
rality of resistors, means for effecting series- 
parallel acceleration of said machines with 
only a portion of said resistors active, and 75 
means for effecting electrical braking of. 
said machine with said armature and non- 
corresponding field winding reversed and 
with all of said resistors active. 

7. In a control system, the combination 80 
with a supply circuit, of a plurality of dy¬ 
namo-electric machines severally having ar¬ 
matures and field windings, means for re¬ 
versing the connections of an armature and 

of a non-corresponding field winding, a plu- 85 
rality of resistors, a plurality of switches 
for effecting series-parallel acceleration of 
said machines with a resistor in circuit with 
each machine, and means including two ad¬ 
ditional switches for connecting said ma- 8° 
chines in parallel relation and connecting 
another resistor in series-circuit, relation 
with the accelerating resistors to effect dy¬ 
namic braking operation, said armature and 
non-corresponding field winding being re- 95 
versed. 

In testimony whereof, we have hereunto 
subscribed our names this 14th day of Sept., 
1017. 

ANDREW IT. OANDEE. 

HOWARD IT. JOHNSTON. 
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To all u'honi it ma t/ conce.ru : 

Ik* ii known that. I, William •). Smith, 
a citizen of the United States, residing at 
St. Paul, ifi the county of Ramsey and State 
ft ol Minnesota, have invented certuin new and 
useful Improvements in Heating Systems 
for Electric-liailway Cars, of which the fol¬ 
lowing is a toll, clear, and exact description, 
such as will enable others skilled in the art 
10 to which it appertains to make and use. the 
same. 

I his invent ion relates to a heating system 
lor railway cars and more particularly to 
an air heating system for electric railway 
cars. 

This invention lias for its general object 

an improved beating system for railway cars 

which is safe, etlicient, economical and 

readily installed. 

%/ 

A more specific object for this invention 
is to provide a system of heating in which 
air is the heating medium, the system being 
provided with means exterior to tin* car 
body for heating tin* air. 

Another object is to provide a system for 
electric railway cars m which tluf air is 
heated by the energy dissipated in tlm motor 
rheostats. , 

Still another object is to provide an im- 
90 proved housing for the motor rheostats 
which conserves the heat'for heating pur¬ 
poses and yet affords provision for the 
proper cooling of the rheostats in hot as 
well as in cool weather. 

"*•> Other objects of this, invention will in 
part be hereinafter specifically pointed out 
and in part obvious from the arrangements 
and constructions here set forth. 

The invention accordingly consists in the 
40 features of construction, combinations of 
elements and arrangement of parts which 
will be exemplified in the construction here¬ 
inafter set forth, and the scope of. their ap¬ 
plication will appear in the appended 
45 claims. 

For a more complete understanding of the 
nature and advantages of this invention ref¬ 
erence should Ik; had to the following de¬ 
tailed description, which describes the U*st 
co illustrative embodiment of this invention at 
present known to me, taken in connection 
with the accompanying drawing in which: 

Figure I shows an electric street railway 


car, mainly in side elevation, provided with 
llie heating system in accordance with this 55 
invention; 

Fig. 2 is a plan view of the car shown in 
Fig. i; 

Fig. shows a view partly in section and 
partly in side elevation of the healing means <io 
tor containing the motor rheostats which 
heat the air supplied to the car; 

Fig. 4 is a vertical section taking oil u 
plane at right angles to that of Fig. :j, and 
further illustrating the construction of the 
healing means containing tire rheostats; 

Fig. is a fragmentary view showing the 
end doors of the heating means; 

Figs. 0 and 7 are fragmentary views 
showing details of the door hitching means; To 
while 


05 


Fig. 8 shows a transverse section of the 
car shown in Fig. 1 equipped with this in¬ 
vention. 

Referring now to the drawing, and par¬ 
ticularly io Figs. 1 and 2, 10 denotes a car 
body the interior of which is heated by air 
supplied thereto through the heat distribut¬ 
ing conduits II, (indicated in broken lines 
in F'ig. 1). These conduits are supplied 
with heated air received from, and commu¬ 


nicate with the heating means 12, shown as’ 
secured exterior to the car body and prefer¬ 
ably below the car floor 13. The conduits 
11 are arranged to discharge into the car 
oody at a plurality of points so disposed as 
preferably to get the circulation of the heat¬ 
ing medium to all points of the car bodv; 
such discharge points as illustrated may be 
conveniently located adjacent the roof of the 
car, as designated at 14. 

Tlie movement of the heated air within 
the conduit 11 and its discharge into the car* 
laxly, may bo accelerated by the employ¬ 
ment of the small air injecting means shown 
at In, which comprises tubular passages ex¬ 
tending to the exterior the iui having 
outwardly llared funnel shaped mouths 10, 
the tapered inner end 17 A oi which project 
into the conduits 11 in the direction of a 
discharge opening 14. It is seen that this 
accelerating means operates on the principle 
of the injector drawing air fr<un the out¬ 
side which passes into the conduit 11 in the 
form of a small rapidly moving stream 
moving in the direction of the outlet of the 
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conduit, thereby entraining and imparting 
movement to the column of air within the 
conduit 11. 

The air distributed within the car body 
6 is preferably returned to the heal ing means 
12 to he re-heated, thereby providing for 
the complete circulation of the healing me¬ 
dium. This return is conveniently elVerted 
by means of a. conduit disposed adjacent the 
to flooi' of the car body as shown at 18 in Fig. 
8. This conduit 18 has a mouth 10 project¬ 
ing slightly above the level of (he car floor, 
opening to receive the cool air which lias 
settled to the floor of the car. The conduit 
n 18 leads to and discharges} into the heating 
means 12 at one side as indicated at 20. 

The air heating means, cxterioi • » the 

I. )ody of ihe car, is shown more in detail in 
Figs. 8, 4 and 5; and comprises a box-hue 
body 22 preferably constructed witii a 
double sheet metal wall, as indicated at 23, 
between which a idling of heat insulating 
material, such as asbestee, 24 is disposed. 
This heating means is supported from the 
floor 13 of the car body by means of the 
frame work shown at 25. Extending up 
from the top of the'body of the box 22 is 
the hollow tubular connection 28 which en 
tors and is supported by the floor'-1.3. ■ This 
tubular connection is designed to conduct a 
minimum of heat to the floor of the cm 
l>od\. Within this tubular connection ix 
tends the air outlet conduit 27 which com¬ 
municates with and loads from the heating 

30 chamber 28, entering at Dio top of the box 
22. This conduit 27 communicates with the 
lower end of the heat distributing conduit 

II, to supply it with heated air. The. con. 
Mention 20 of the conduit 18 is shown us dis- 
charging into one side of the box 22 behind 
the deflector 22. 

Within the box 22 are supported in iusul- 
rfed relation a plurality of rheostats 30. 
These rheostats have electrical connect ion»i 
81 leading to the motors of the-ear, and are 
adapted to supply (ho stalling and control¬ 
ling resistance for the car motors. There 
rheostats consequently d ssipatc a (piantitv 
of electrical energy in the ordinary run of 
the car, (ins energy being dissipated in ihe 
form of heat which is imparled to the body 
of air in the chamber 28 of ihe box 22. 

I n summer, when it is not desired to sup¬ 
ply heated air from the chamber 28 to (he 
car. box 22 is provided with a valve plate 
37) adapted to he slid ac oss (lie mouth of the. 
outlet conduit 27, thereby preventing the 
passage of ait to the. interior of fhn car. 

In order, ho wove »\ o provide suiueient 
ventilation to cool {In* ibeo.djits 30 when not 
heating air fur beat big- purposes, (lie pus 
Sage of suflifeiil ah' for cooling purposes 
over the rheostats 30 w a toned bv openng 
the swinging doors ’.ft • ud , ’ <>•* the cud- of 
^ D*a box 22. These doors arc. o*v/j ]p, 


3 as hinged along their upper edge and ex¬ 
tend substantially the full width of the box 
22, these doors being formed with the double 
wall const ruction of the box and tilled with 
insulating material 21. These doors 38 and 
87, when opened and fastened up to tIn* floor 
13 pf the cur body, admit the passage of a r 
o'.u^r the. rheostats directly from the outside 
atmosphere, '.he flow of this air being accel- 
(•rated by the motion of the v ear. l)ellectors 
may be provided as indicated at 38 for con- 
trtdhug the. flow of air ovei Die rheostats 
when the doors 80 and 87 are opened. 

The box 22, as thus eonstrueted, is of a 
licit insulating character preventing (lie 
)ad'shon t*» 1 1\«• outside of substantially all 
Die heat dissipated by Die rheostats 3n. Tlie 
ho ly of a.:r being circulated through the car 
body if thus adapted to absorb substantially 
ail the energy in «hc* fonn of heat dissipated, 
f hereby operating to obtain :i very liigh 
eftlciency and low cost in the heating of ra 1- 
roud cars. 

In order to prevent drafts of air from 
pas; ing through the body of the box 22 when 
due doors 3G and 87 are closed s]>eeial fasten¬ 
ing means are provided for the doors in 
voder to make them substantially air light 
when closed. The details of this fastening 
means are. shown in Figs, ft and 7. The bot¬ 
tom of the door at 3ft, as shown in Fig. 7, 

adapted to close snugly into place and til 
tightly' on the. bottom 10 of the box 22. the 
floor being digbtiy i*lfsct and chamfered as 
indicated at 11 to permit the thick door to 
be swung into phteo. The fastening means 
comprises tip} link 42 which engages with 
the nook 4;j on (he bottom 40, this link lift¬ 
ing operated by the ham! lever 44 pivoted 
at 45 io thp bottom of the door 3ft. The level 
41 when sy.ung to the tipper position indi¬ 
cated throws the link 12, when engaging with 
the hook 48, past the. dead center above tin 
pivot 45, thereby insuring a tight fastening 
wIl'ich will not jar loose during the opera¬ 
tion of the ear. 

The 'vbjcel in chamfer'Tig the box 22, as 
shown at It, is to provide a recess which may 
be tilled with plastic asliestos cement. This 
filling will take up any wear there, may lie 
on fhe floor or door, or in stretching of lock 
links. Enough cement, will he put in to 
make the joint air light. Tli’s could he 
done in the fall, ami the filling could ivmain 
until spring, unless it wore necessary to re¬ 
move a rheostat. 

In operation it is seen that when it is 
deviled io iical the cur, the. doors 8ft and 
87 would hr jvcuieil in their closed pos tion 
with the valve at 85 open. 4 he energy dis¬ 
sipated bv the rheostats 3d would lieat the 
air fluthin (lie ciiamhcr 2$ which flow*** 
ihrough Du* distributing means to the in- 
• )t- <•: the car where it circulates to heal 
■ no car. 'When finally tooled i' settled to* 
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the bottom of tho car to bo returned through 
the condu t 18 to the box 22. In summer, 
however, when it is necessary to cool tho 
rheostats without heating the car, tin* valve 
6 35 is put in place, and the doors 3(> and 
37- opened to the extent desired to secure 
the necessary cooling elVect. 

It will also bo perceived, that by remov¬ 
ing the heating means to the exterior of 
10 the car, that a more commodious arrange¬ 
ment is a Horded, and lire hazard is consider¬ 
ably reduced, mak ng for a cleaner and safer 
method of heating. 

As many changes could be made in the 
15 above construction and as many apparently 
widely different embodiments of this inven¬ 
tion could be made without departing from 
the scope thereof, it. is intended that all mat¬ 
ter contained in the above description or 
20 shown in the accompany ng drawings shall 
be interpreted as illustrative and not in a 
limiting sense. 

It. is also to be understood that the lan- 
gaugo used in the* followingclaims is intended 
25 h, cover all of the generic and specific fea¬ 
tures of the invention hero n described, and 
all statements of the scope of the invention 
which, as a matter of language, might be 
said to fall therebetween. 
w Having described my invention, what I 
claim is new and des’re to secure by Let¬ 
ters Patent, is: 

1. In a heating system for electric rail¬ 
way cars, the combination with means for 

33 distributing heated air within llio car, of 
means for heating the air suppl ed to said 
distributing means by the energy dissipated 
in the motor rheostats, and positive means 
in said distributing means for accelerating 
tin 1 movement of tin* heated air. 

2. In a healing system for electric rail- 
way cars, (la* combination with means for 
distributing heated a r within tin* car. of 
means for heating I In* air supplied to said 

15 distributing means by the energy d : ssipated 
in the motor rheostats, means for returning 
the air to said heating means, and pus*five 
means in said distributing means for acceler¬ 
ating the movement of the heated air. 

J 3. In a heating system for electric rail- 
way cars, tin* combination with conduits for 
distributing heated air to the interior <»f tin* 
car, of a heat insulated box suspended be¬ 
neath the* car adapted to house the motor 
rheostats and supply heated air to said con¬ 
duits, and positive means for accelerating 
the movement of air in said distributing 
conduits. 

I. In a heating system for electric rail¬ 
way ears, tin* combination with conduits for 
distributing heated air to the interior of the 
car. of a heat insulated box suspended be¬ 
neath the car adapted to house the motor 
rheostats and supply heated air to said con¬ 
duits, a conduit having an opening near the 


floor of said car and leading to said box 
adapted to withdraw the cooled air from 
the car, to be re heated by said rheostats, 
and means disposed in said distributing con¬ 
duits adapted to entrain air by the motion To 
of the car and accelerate the movement of 
heated air through said distributing con¬ 
duits. 

5. In a heating system for electric rail¬ 
way cars, the combination with conduits for Tr» 
distributing heated air to the interior of 
the car, of a heat insulated box suspended 
beneath the car adapted to house the motor 
rheostats and supply heated air to said 
conduits, a conduit having a receiving open- ! J 
ing near the floor of said car and leading 
to said box, and positive means for accel¬ 
erating the movement of air in said dis¬ 
tributing conduits. 

0. In a heating system for electric rail- ‘ i J 
way cars, the combination with conduits for 
distributing heated air to the interior of 
tin* car, of a heat insulating box suspended 
beneath the car adapted to house the motor 
rheostats and supply heated air to said con- 1 •' 
duits, a conduit having a receiving opening 
near the floor of said car and leading to said 
box, and funnel shaped air injecting devices 
having their mouths on tin* exterior of said 
cars and pointing in the direction the car 1 * 
is to move, and nozzles in said distributing 
conduits discharging in the direction of an 
opening in the distributing conduit. 

7. In a heating system for electric rail¬ 
way cars, the combination with conduits ] 
for distributing heated air within the car, 
of a double walled box suspended beneath 
the car floor and opening to tin* atmosphere, 

(he space between the walls being Idled 
with heat insulating material, motor rlieo- lui 
slats within the box, and means disposed in 
said conduits adapted to entrain air by (he 
motion of the car and to draw it through tin* 
box in contact with said rheostats. 

S. In a heating system for electric rail- 110 
way cars, the combination with conduits for 
distributing heated air within the car, of a 
double walled box suspended beneath the 
car floor and opening to the atmosphere, the 
space between the walls being tilled with 113 
heat insulating material, motor rheostats 
within tin* box. .•» valve coni rolling the pas¬ 
sage from said box to said distributing con¬ 
duits. and means disposed in said conduits 
adapted to entrain air by the motion of the 
car and to draw it through the box in con¬ 
tact with said rheostats. 

9. In a heating system for electric rail¬ 
way cars, the combination with conduits for 
distributing heated air within tin* car, of a ^ 
double walled box suspended beneath the* 
car floor and opening to the atmosphere, the 
space between the walls being tilled with 
heat insulating material, motor rheostats 
within tin* box. and funnel shaped air in- 130 
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jccting dovices having their mouths on the 
exterior of the car and pointing in the di¬ 
rection in which the car is to move, and 
nozzles connecting with said funnels dis- 
5 posed in said conduits and arranged to dis¬ 
charge in the direction of an opening in the 
distributing conduits into the car. 

10. Tn a heating system for electric rail¬ 
way cars, the combination with conduits for 

io distributing heated air within the car, of a 
double walled box suspended beneath the 
car floor and opening to the atmosphere, the 
space between the walls being filled with 
heat insulating material, motor rheostats 
15 within the box, means for returning the air 
distributed within the car to the box, and a 
funnel disposed on the exterior of the car 
and pointing in the direction in which the 
car moves arranged to entrain air, and eo- 
20 operating nozzles connected to said funnel 
and arranged to discharge into said conduits 
in the direction in which said conduits dis¬ 
charge into said car. 

11. Air heating means for electric rail- 
25 way cars comprising a heat insulating box 

adapted to be suspended beneath the car and 
to house the motor rheostats, said box hay¬ 
ing a valved passage adapted to lead to air 
distributing means within the car. and a re- 
:;o turn passage arranged to supply the air to 
he re-heated at points adjacent tin* rheo¬ 
stats, remote from said valved passage. 

12. Air heating means for electric railway 
cars comprising a heat insulating box adapt- 

•'* > ed to be suspended beneath the car and to 
house the motor rheostats, said box having 
a valved passage leading from its top, a re¬ 
turn passage leading to its side, and a deflec¬ 
tor with the box position to deflect the re- 
10 turning air to points beneath the rheostats. 


13. Air heating means for electric rail¬ 
way cars comprising a heat insulating box 
adapted to l»e suspended beneath the car and 
to house the motor rheostats, said box hav¬ 
ing a valved passage adapted to lead to aii 
distributing means within the car, a return 
passage, and doors disposed at opposite ends 
adapted to be opened for ventilating pur¬ 
poses when said valved passage is closed. 

14. Air heating means for electric railway 
cars comprising a heat insulating box adapt¬ 
ed to be suspended beneath the car and to 
house the motor rheostats, said box having 
a valved passage adapted to lead to air dis¬ 
tributing means within the car, a return pas¬ 
sage, and double walled doors disposed at 
opposite ends adapted to be clamped in air¬ 
tight closed position and retained in open 
position for ventilating purposes when said 
valved passage is closed. 

hi. Air heating means for electric railway 
cars comprising a heat insulating box adapt¬ 
ed to be suspended beneath the car and to 
house the motor rheostats, said box having a 
valved passage adapted to lead to air dis¬ 
tributing means within the car, a return 
passage, and double walled front and rear 
doors tilled with heating insulatingmate¬ 
rial and provided with clamps having en¬ 
gagement members adapted to be snapped in 
clamping position past dead centres, and 
means for retaining said doors in open po¬ 
sition for ventilating purposes when said 
valved passage is closed. 

In testimony whereof I a Mix my signature, 
in the presence of two witnesses. 

WILLIAM dUDSON SMITH. 
Witnesses: 

Low a itn N. Lkap, 

M. F. Fun s r. 
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"ELECTRIC MOTOR CONTROL SYSTEMS AND METHODS", 


DYNAMIC BRAKING 


100-401 


In Kiirure* ?h; to 103 are sliown a number ojf Kirv. 
pbfied diaerams illustraiinjr the more eonimop eon. 
neetionx used in d, namir braking. The various! stops 
of flu* drum controller are indicated on thf' target 
diagram at top of Kiirur.- Ob. Tin* i 5 , s-a itch \\< in. 
dieatcd at tin* extreme riirht ami left ami is noj ron- 
sidmvd in the diagram. Tins swip-ii tnust of 
be closed when tin' motor is t*> !h operated \\", ■'}, f,je 
main switch elosed. the opera* of starts th<- ,bcior 
hoistimj. Sneecssive s 4 eps on »r-i!}<*r ijiju-r- 

a to . **' ami ft and allow ;!•• • »n r to d*»vel,jp it h 


full power and speed. In ihe ofT position 1 is closed 
am], together with the series brake, holds the load. 
When ready to lower. J :tnd ~ are ••pev.rd *nd 3 and i 
are eloped, The motor, which has bon: a the dries 
tvon is now con'cried into a shun; motor, and it ran 
bo readily seiti that :ts eh&ra'd.ristn'x depend Very 
much upon ’he relation between the resist¬ 

ances in scries with the t:« id ami t• v in series 
A jth the armature. tn th prevt •, .-ase *. . 7. >- jdn) 9 
o *.itnu'taneons 1 v with .V and i. thus id: 
maximum mid <-ron;\h to r- d a; ',»< i ♦ tri* . • • . : 

15 'f*”" TJ 'Vai’i ' «'***• ; '■ i 


, r.7 7!Tn:r;:t2,.'.xT:7.j j ^ 

■sd-SO-A'A-'iP-, Ifr 

& ’■'rjfit .i £rarJ, ftartirtf 1 
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the loweruur operation. Tf an; of these resistances 
wen- left in circuit, the field would e» ’h’ht and th* 
motor s; *c<I ojereased. ___ L 
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7 ELECTRIC MOTOR CONTROL SYSTEMS AND METHODS" 


DYNAMIC BRAKING 


102-103 


Figaro O' 5 .s tin- eonm-et iotv- of a nio» 

for w li.fh • 1 'in' power ;i t * pi i«*< i f.»r hoisting and 
\v I * t • ;s to l««r % l.«i.i • .1 ?« braking when lower¬ 
ing. Kith«*r.. Hon 11 .! or a s.oes wound mo- 

to a.a\ b* so tt *1. hut it is saf< r to use h «om- 

pouud wo md motor on :» ••omt of tin* considerations 
in •ntu tic ' a!»o\«*. I’ow.i for hoisting is applied by 
conic -to* - 1 and Pyv.amir braking connection is 
mad' 1*.' conta. tor .. Speed is <>y «*«»n- 

f'.otnn* j*, 4. • on! (i. 

A*, slunui in tin* drawing. rontncTois i. . and *» 
close and «-,H'n in such s«|»i**n«v that the highest motor 

sp?ed ia-attaioed when *tv naster handle is fa:'! -X 
froia the off position, rt*»*» i.hile hoisting «r l>w r- 
iiig. This is accomplished b\ cutting all » f the -fart¬ 
ing rheostat out of the circai* <>u step 5 while h-'ist- 
ing, and by inserting all of ‘hr rbconta’ *:<to- the * ir- 
euit on step A while lowering. 



r _ ■ 

Tfn^ 


i 1 

-«—»<>-- 


s 'i'r* 


'a 


.. 


Kisuro ft 



!• iif 11 iv l<m -hows the ooiitioe?ioh.s for eoiif rolling a 
c** 1111 > 01110 ! or series w«iii'nI 11 -..tor '•> to apply full 


power and full dynamic braking in both directions 
of rotation. As v/ill l*e hern. tin* armature has its 
terminals reversed when power is euf oil' and hr.ik : rg 
applied, (n the case of a compound motor this is 
teees.SUrv in oriler to keep the series field from oie l,. 
ing the shunt field. In the case of a senes wound 
motor it is neeessary to cause the motor'-, mugioii-m 
to build up properly. 
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"PRINCIPLES OF ELECTRIC MOTORS AND CONTROL". 


lUKErT-triUcEST M.W’fM. < OMItOl. 


Lower Ho-if 

%’c ^ ns fl 




We Fold j Jw 




Field ,, Sny^e AccH. 

6 / 1—V/vVV- V^.vv.W'-- ^ l_f|J • 2 
//—! f “ 


* L - 1 0-ir n £l'-, 


Pc* 

t l-v/ *// . 


Flo. i:W. Diagram of <*ottn<<rt ion* for a drum font roller (<■r cmiw'- 

hoint dutv. 


Figure 139 gives the diagram of connections for a 

I 

simple drum-type crane-hoist controller. This Is worked 

I 

out to show the conditions existing when lowering. 

I 

i 

The drum controller has been developed for the con¬ 
trol of machine tool motors. It is quite extensively- 
applied in this field. For constant speed motors the 

j 

drum includes only armature reversing and accelerating 
ooints. If the motor controlled is of the adjustable! 
speed type, a field rheostat feature Is Included, usually 

j 

by means of a face-plate housed within the drum and operated 



by the same handle. 
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elm run: motors and control 


the broking resistor. The armature, acting as a loaded gener¬ 
ator. quickly eomeg to rest. 

The armature circuit during dynamic braking jj>eriod is 
from tic an nature through the back contactor lit, [through 
the * oil on the back contactor, which seals the dontactor 
iv•*]>•. through the braking resistor Bi-B?, through the 
Ira-s . <.:;ta (or series coil and contactor 4A, backj to the 

l 

armature. j 

li •- ;*. lx- noted that, a dynamic braking cohtrollejr of this 
tyj** i.« suited f«»r use with coin|>ouiid-wound motors onjly. since 
the shunt ::•** i i> dc|M*ndcd upon to provide the dynamic brak¬ 
ing e n ’!*!»•• heavier the shunt field the greater the dynamic 
in. •.)!.: e- for a given armature current. The!braking 

o.n : • urrent may lx* varied l>y adjusting the value of 

( • 1 >i *Ki .i j t*>r />i /v'. 

■ 

\\ ji*! ]. * j!•!♦* Jo reverse tie* master quickly \yiiile the 
I-, nor l'' running, high plugging peaks are prevented since the 
Inking • * tiiro'ugh ihe «*ries-scaling eoils holds tlie direc- 
r**i- coutiieractifig tii** ••tfoet of the shunt 

rojs. until tii** motor is slow***! down sufficiently to 
jirnui! re\.’,>ai *»;i straight- a«*«vlerating resistance {without 
s< v**p* peaks. | 

I ‘rot* ctioi . -Kxcess current through eitlier <jver!oad 
tei.n coil wiii *ij>t j* that rej.i*.. ojwning tin* holding eilruit of 
the v«*|tage relay and causing :i.c latter t**ojxm. Tin* main con¬ 
tactors (h*. r» ooen. 

* 

\.-rnlt(i,/c ■ l j*oii failure \ »*ltag<* the [voltage 

r*’la\ «'p* rp This relay can i*** s * "i*t «*nh» b\ moving fhe!ma-ter 
to the oil position. 


REVERSING CONTROLLER WITH SHUNTED ARMATURE 
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A. W. BAUMGARTEN ET AL. VS. COX WAY 1\ COji. 


184 United States Court of Appeals for the district of 

Columbia. 

| 

January Term, 1936. 

i 

Xo. 6622. 

Baumgartex et al., Appellants, 


Coe, Appellee. 

| 

| 

Designation for Printing Record. 

i 

i 

Now come the appellants in the above entitled'cause, by 
Delos G. Haynes, their attorney, and direct the clerk to 
print the record in said cause as filed, except, tlie|following- 

parts thereof, which the clerk is directed to omit], namely: 

i 

1. Omit pages 24, 27, 28, 30, 52, 54, 69-77 inclusive, and 
79-114 inclusive. 

2. On page 115, omit the claims 1, 2, 3, 8; and insert a 

notation “The appealed claims arc in the bill! °f com¬ 
plaint/’ | 

3. Omit page 116. j 

4. On page 117, omit through the end of claim 51. 

5. On page 130, omit, the article “Not Enough Compari¬ 
son of Maintenance Costs.” 

6. On page 131, omit all except lines 1-15 of column 1. 

7. On page 135, omit all except the portion of Icolumn 1 
above the heading “Educational Opportunities in Los 
Angeles.” 

8. Omit page 139. 

9. Omit pages 171-183 inclusive. 


Appellants’ counsel will furnish the necessary copies of 
pages 140-165. 

185 At the end of page 68 please insert a iiotation: 
“The appealed claims appear in the bill of conjiplaint.” 

Counsel certifies that the matter designated for omission 
is immaterial to the determination of the questions in- 

4—6622*7 
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A. W. BAUMGARTEN ET AL. VS. CONWAY P. COE. 


vojlved and lliat tin* printing 11 10 would b<' a needless 
expense. 

ARTHUR W. BAUMGARTEN, 

; EVA GROVE BLACKHALL, 
Executrix, etc., 

Appellants. 

By DELOS G. HAYNES, 

Their Attorney. 

Service of the above Designation for Printing Record, 
and receipt of a copy thereof, is hereby admitted this 
twenty-first day of January, 1936. 

R. F. WHITEHEAD, 
Attorney for Appellee. 


IWi [Endorsed:] United States Uourt of Appeals for 
the District of Uolumbia. Baunigarten ot ah, Ap¬ 
pellants, v. Coo, Appellee. January Term, 1936. No. 
6622. Designation for Printing Record. United States 
Court of Appeals for the Distinct of Columbia. Filed Jan. 
22, 1936. Henry V. Hodges, Clerk. Delos G. Haynes, 
SIS Olive* Street, St. Louis. 


Endorsed on cover: District of Columbia Supreme Court. 
No. 6622. Arthur W. Baunigarten ct ah, appellants, vs. 
Conway P. Coe, Commissioner of Patents. United States 
Court of Appeals for the District of Columbia. Filed Jan. 
13, 1936. Henry W. Hodges, Clerk. 
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United States Court of Appeals 

FOR THE DISTRICT OF COLUMBIA. I 

i 

I 


JANUARY TERM, 1936. 


In Equity. No. 6622. 


ARTHUR W. BAUMGARTEN and EVA GROVE BLACKHALL, 
Executrix of the Estate of JOHN ROBERT BLACKHALL, 

Appellants, 


v. 

! 

CONWAY P. COE, Commissioner of Patent^, 

Appellee, 


BRIEF ON BEHALF OF APPELLANTS. 

i 


STATEMENT OF THE CASE. 


i 

This is a patent ease corning before this Honorable 

(Ynrrt on an appeal from the decision of the Supreme 

Court of tiie District of Columbia dismissing a bill 

in equity brought under Revised Statute, j Section 

4915 (35 U. S. ('ode 63), by an inventor, Arthur W. 

Baumgarten, and the administratrix of the estate of 

his assignee, John Robert Blackball, against the Com- 
' . 1 . i 

missioner of Patents, for the issuance of a patent. 


i 




















The appellant, Baumgarten, on June 22, 1927, filed 
in the United States Patent Office a patent applica¬ 
tion, Serial Xo. 200,617, for a vehicle (R. 31). It was 
duly examined and prosecuted, and on March 5, 1930, 
all of the claims therein were finally rejected by the 
principal Examiner (R. 40). This rejection was af¬ 
firmed by the Board of Appeals (R. 49-51), whereupon 
the present suit was brought under R. S. 4915. 

Baumgarten’s invention relates to electrical means 
for the proper heating of vehicles without drawing 
upon the power house for extra current, and results 
in a simple and highly satisfactory solution of a prob¬ 
lem, the solution of which, since 1895, has eluded the 
electric car heating and ventilating experts, including 
those of the oldest and largest company in the indus¬ 
try of manufacturing electric heating equipment for 
electric rail wav cars. 

The problem presented was how to make available 
as useful heat within a vehicle the kinetic energv nor- 
mallv converted to heat and lost upon deceleration. 
Part of the problem was to have the heat applica¬ 
tion to the inside of the vehicle more continuous than 
would be possible by depending alone upon the inter¬ 
mittent conversion of the kinetic energv into heat 
during the necessarilv intermittent decelerating in- 
tervals. Another part of the problem was to accom¬ 
plish the above without added complication to the 
previously unsuccessful heating equipment already at 
hand, and at the same time to obviate inherent abuses 
which this prior art heating equipment permitted. 

The record shows that prior to the electro-dynamic 
heating invention herein involved, electric heating in 
cars was expensive (R. 22, 28) or inadequate (R. 21, 
22, 28), or both (R. 22, 28): expensive because of the 








V 

') 


requirement of extra electric current from tlije power 
house and added power house standby equipment 
required to properly take care of the wintjer loads 
not encountered in the summer (R. 20, 28), jand ex- 
pensive because of abuses engendered by inadequacy 
(R. 22, 20); inadequate because cars were either cold 
(if ventilated) or not ventilated properly in order to 
conserve the small amount of heat available! (R. 21, 
28). Thus, despite its expensiveness, the priojr equip¬ 
ment was inadequate, and it also resulted in misuse 
(R. 28-29). j 

The problem was not solved by anyone, ihcluding 
experts of the oldest and largest company ip the in¬ 
dustry of manufacturing heating equipment for elec¬ 
tric railway cars, who if they had solved the problem 
would have made use of the results (R. 26, 2^). The 
problem was not solved despite the fact tliatj a once 

i 

thriving electric street car business in thei United 
States came practically tc a standstill in 1926 and 
required advances of the nature of the Baufngarten 
invention. 

The invention effects an operating saving! of ap¬ 
proximately $580 per year per car in the case of 
lighter cars, and that would be more in the lease of 
heavier cars (R. 20). It has gone into immediate ex¬ 
tensive and successful commercial use in j trolley 
busses in Kenosha, Wisconsin (K. 23, 28), in poaches 
in Salt Lake Uity, Utah (R. 23), and is planned for 
use on a large number of cars in the Uitv of j Brook- 
ivn (R. 24, 25). j 

The American Transit Association Presidents Con¬ 
ference Committee, after making a study of arts 
that might be improved and benefit and advance the 
art of transportation, has specified dynamic heating 
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for the new cars contemplated for use in Brooklyn 
(R. 24, 25)., The invention has been favorably her¬ 
alded in technical periodicals devoted to electric rail¬ 
way engineering (R. 19, 24, 25). 

THE ERRORS RELIED UPON. 

The errors in the decree relied upon by the appel¬ 
lants are as follows (R. 15, 16): 

1 . In decreeing that the bill of complaint be 
dismissed, whereas the Court should not have 
granted the prayer of the bill of complaint. 

2. In decreeing that the bill of complaint be 
dismissed, whereas the Court should have granted 
the prayer of the bill of complaint. 

3. In decreeing that the bill of complaint be 
dismissed, whereas the Court should have ad¬ 
judged that the plaintiffs are entitled according 
to law to secure their patent for the improve¬ 
ments or inventions defined in the claims of the 
application at bar. 

4. In decreeing that the bill of complaint be 
dismissed, whereas the Court should have ad¬ 
judged that plaintiffs are entitled according to 
law to secure their patent for the said improve¬ 
ments or inventions as stated in claims 1, 2, 3, 8, 
12, 14, 16, 17, 25, 26 and 31 set forth in the bill 
of complaint. 

5. In decreeing that the bill of complaint be 
dismissed, whereas the Court should have held 
that the inventions as recited in said claims are 
effectively and patentably distinguished from 
said prior art. 

6 . In decreeing that the bill of complaint be 
dismissed, whereas the Court should have ad- 
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judged that the invention involved a new com¬ 
bination of old elements and produced a new and 
unexpected result and was patentable ojver the 
prior art. 

7. In decreeing that the bill of complaint be 
dismissed and that the plaintiffs are not jentitled 
to a decree under Section 4915 H. S., whereas the 
Court should have adjudged that the plaintiffs 
are entitled to a decree granting the patent sought 
by the plaintiffs. 


PROBLEMS OF THE PRIOR ART ANli) THE 
FORMER UNSUCCESSFUL ATTEMPTS 
TO SOLVE THEM. 


Electric ear heaters per se have been kno\vn since 

1895 (K. 26, 27). They require electric current for 

operation. This current may be that drawn directly 

from the trollev wire and used onlv in the! heater. 

Or it mav be that current drawn from the trolliev wire 
• • 

and sent through resistances which primarily serve 

motor starting and controlling purposes, and beating 

onlv incidentalIv. 

* 

Or the car may be decelerated and the kinetic en- 
ergv simultaneouslv converted into electric current 
which is in turn converted into heat in the jelectric 
heater. But which heater? That problem was not 

i 

solved by the prior art. 

An attempted solution of the problem of electrically 
heating a car was to place inside the car an Electric 
heater and to apply current through it which was 
drawn from the trolley wire. Since all of the Current 
used in the heater must have come from the power 
house, this necessitated a great increase in the ^mount 
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of power generating apparatus and equipment re¬ 
quired (R. 20. 21, 28). 

But the heat from the starting and controlling re¬ 
sistance was also available. This resistance is one 
placed between the trolley and the motor for resist¬ 
ing the initial inrush of current to the motors as 
they start, which would otherwise burn out their 
windings. The motorman, as the car accelerates, 
gradually decreases such resistance, till none of it 
is any longer in the motor circuit when the car is up 
to normal speed. Smith in patent 1.525.079 (R. 85) 
teaches that the intermittent heat of the above-men¬ 
tioned starting and controlling resistor for accelera¬ 
tion rnav be used for car heating. 

However, heating bv means of the starting resist- 
ance alone was not satisfactory because there were not 
enough to heat the car on cold days (R. 22, 29). This 
heat was therefore amplified by auxiliary resistors 
supplied with expensive current directly from the 
trolley wires (R. 22). 

The use of the auxiliary resistor equipment re¬ 
sulted in abuse, to the resistors, the car motors and 
the car (R. 22, 29). As the witness Parsons states 
at R. 29, “I know of a number of instances where 
the operator would put the brake on at the end 
of the line and then put the control on the resistance 
point. That would draw power from the trolley to 
heat up the motor, and also the car, and in a number 
of cases it has burned up the resistance, and also set 
fire to the car. My company has suffered losses by 
reason of such misuse of the equipment." 

Electric heating in cars has never been accomplished 
in any other way except as above described, that is, by 


electric heaters drawing directly upon the expensive 
trolley wire current, or by starting resistors jdrawing 
upon intermittent starting current for the operating 
motors. And, although the Patent Office tribunals in¬ 
fer (K. 47, 48, 50), that the patents of |Skinner 
1,230.935 and Oandee 1,317,266, show electric j systems 
for decelerating a car by converting its inoj'or to a 
generator and absorbing the resulting current! in suit¬ 
able resistors, yet no one conceived of sending to the 

i 

car interior the heat due to absorption of! kinetic 
energy. And if thev had, there would still have re- 
mained the problem of how to organize the pesistors 
for the purpose. j 

Not only had the inventors of the Skinper and 
Oandee patents failed to solve the prior problem of 
how to avoid the inadequate, expensive heatinjg meth¬ 
ods then in use, but the chief engineer, Parsons, of 
the Consolidated Oar Heating Company, thp oldest 
and largest company in the industry of manufactur¬ 
ing equipment for heating electric railway cars 
(R. 26) did not think of it or hear of it inj all his 
experience with that and other large companies, nor 
did anyone in the Consolidated Company think of it. 
If it had been thought of the company certainly 
would have made use of it, because the company was 
in that exact line of business (R. 29). 

i 

Parsons had a wide experience relating to heating 
and controlling equipment for electrically operated 
vehicles (R. 27), having been with the Consolidated 
Car Heating Company, and the Electric Railway 
Equipment Department of the General Electrip Com¬ 
pany, none of which thought of the solution j of the 
problem. Furthermore, in the later years, the sjolution 
was much desired because of the precipitous decline 


! 
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of the electric street car business in the United States 
(R. 27). The business reached a standstill in 1926. 

Despite this record, amply proved at the trial, 
and not disputed by the Patent Office solicitor, the 
court below adopted (but without giving reasons) the 
conclusions reached by the tribunals of the Patent 
Office which are, according to the arguments of the 
solicitor for the Patent Office, that although there 
mav be novelty and utility there is no invention in 
what applicant has done. 

APPELLANT BAUMGARTEN’S SOLUTION 
OF THE PROBLEM. 

Appellant at about the time that the car industry 
came to a standstill solved the problem in a simple, 
economical, efficient and practical manner, as dis¬ 
closed in the application set out in the record at 
pages .*11 to 46, the drawings appearing at pages 54 
to 57. 

As a means for eliminating entire dependence upon 
equipment at the power house for heating current, he 
arranged not only for supplying* heat to the car from 
the starting* and controlling* resistors during accelera¬ 
tion, but for supplying heat to the car from these 
same resistors used as braking resistors upon decel¬ 
eration and from whatever added resistors were nec¬ 
essary for properly absorbing the kinetic energy of 
the car upon braking. 

Thus the former starting resistors were to be used 
to supply heat both upon accelerating and decelerat¬ 
ing, and upon decelerating, additional heat was to be 
obtained from additional resistors used with the con¬ 
verted starting resistors. This had never before been 


done. It solved the problem of gaining ample heat 
without auxiliary resistors while running whicjh served 
heating purposes only and only by using costly cur¬ 
rent. The problem was instead solved by using heat 
from already available operating resistors, ijipon ac¬ 
celeration and upon deceleration, and without the 
use of anv current in addition to the necessary ac- 
celerating and braking resistor current which would 
otherwise be lost anv wav. It changed thirtjv j’ears 
of frustration in the car heating art into success, im¬ 
portant enough to warrant prompt installation in con¬ 
nection with new equipment in Kenosha, Wisconsin, 
Salt Lake City, Utah, and the planning of ma^iy more 
for the Citv of Brooklyn at the instance of tint Ameri- 

* * i 

can Transit Association’s President’s Conference 

j 

Committee (1L 24, 25). 

The claims in issue which define the invention are 
reproduced at K. 4-b. 


Claim 5, which is typical, is as follows: 

4 ‘The vehicle comprising a compartment, elec¬ 
trical driving means including a motor, |a start¬ 
ing resistance for said motor, means for connect¬ 
ing said motor to drive the vehicle includjng said 
starting resistance, means for reconnecting said 
motor as a generator and reconnecting jsaid re¬ 
sistance to absorb energy from the converted 
generator, said resistance providing heat when 
used for a starting resistance and as a generator 
resistance and means for transferring the heat 
from said resistance to said compartment under 
motoring and generating conditions.” 


Appellants do not contend that any of the indi¬ 
vidual parts or elements of this combination ajre new. 
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The advantageous result is obtained bv the combina- 
tion. The compartment was known, the driving motors 
were known, the starting resistance was known 
and also the means for reconnecting the motors as 
generators. What was not known was that an ut- 
torlv unsatisfactory electrical heating svstem could 
be converted into a perfectly satisfactory one by de¬ 
livering to the compartment of the car the heat ob¬ 
tained both upon accelerating and decelerating, and 
without the use of a single resistor in addition to 
those alreadv used for accelerating and decelerating. 

Xow it may have been that other persons knew how 
to start a car, and to brake it by means of electrical 
resistances, but no one conceived of using the combined 
heat of starting and braking for successful compart¬ 
ment heating purposes and thus to avoid the use of 
auxiliary resistors while running on expensive trolley 
current per se. 

ADVANTAGES OF THE INVENTION. 

The advantages mav be stated in the words of the 
witness Parsons at record page 28, as follows: 

44 Prior to the dynamic heating invention here 
involved, electric heating of street cars lias been 
both expensive and inadequate. It is inadequate 
because it was expensive, and, of course, they do 
not like to spend anv more monev than absolutely 
necessary and, as a consequence, most street 
cars have not been properly heated or ventilated. 
The principal items of cost, which made* this 
heating expensive, was the electric current taken 
from the power house. To properly heat the cars 
it would mean that the power house equipment 
must be increased to take care of the loads dur- 






I 
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mg the winter time, which were not necessary in 
summer. That meant a lot of stand-by equip¬ 
ment. I mean that the company hadj to have 
available a larger power house than wbuld have 
been true if it had not had to spend | so much 
power on electric heating. i 

“Dynamic heating, according to the invention 
here in issue, practically eliminates the inecessity 
for any power from the power house for heat¬ 
ing the car, even in the colder climates, j * * * 

“1 am familiar with street cars which use the 
heat obtained from resistors during acceleration of 
the car, and the question of whether or j not that 
heat is sufficient to heat the car. We ljiave fur¬ 
nished equipment for that purpose on a| number 
of installations, and, of course, in furnishing that 
equipment it is necessary to calculate tin} amount 
of heat required, so that the sizes can be deter¬ 
mined. The heat obtained from acceleration is 
not enough to heat the car. As to what the opera¬ 
tor does, to make up the difference on a (mid day: 
I know of a number of instances where the oper¬ 
ator would put the brake on at the eh(l of the 
line and then put the control on the resistance 
point. That would draw power from th!e trolley 
to heat up the motor, and also the car, ftnd in a 
number of cases it has burned up the resistance 
and also set fire to the car.” 


Plaintiff’s Exhibit 2 (R. 60) is an article entitled 
“Energy from Dynamic Braking Cuts Heating 
Costs,” beginning on page 648 of the Electric Railway 
Journal for April 21, 1928. This article describes the 
commercial use of the invention and is a resume of the 
tests conducted on a street car used on the Chicago 

i 

and Joliet Electric Railway Company. It describes 
the means of obtaining heat upon accelerating and 
dvnamic braking from the same resistor. 

• o 








As shown at record page 2<), tin* summary of this 
article gives 

“a comparative annual operating cost per year 
for heating and the savings accomplished as a 
result. The total estimated savings from direct 
energy obtained, or direct heat obtained from the 
dynamic heating, is a saving per car per year of 
$.'101.00. In addition to this, there is a saving re¬ 
sulting from the lower investment cost in the sub¬ 
station of $80.00 per car per year. Also a reduc¬ 
tion in maximum demand charge, which, in the 
case at the time this article was written, amounted 
to approximately $200.00 per car per year: which 
would make a total estimated saving of approxi¬ 
mately $580.00 per car per year by the use of this 
method of heating. 

“The article and the curves accompanying the 
article, show that the heat obtained, the tempera¬ 
ture rises in the car, are sufficient and ample to 
comfortably heat the car.” 


The invention saves the necessity of putting power 
capacity in the substation equivalent to the heat re¬ 
covered in the car. Therefore the machinery in the 
substation needs less capacity than would be neces¬ 
sary with the ordinary type of electrical heating. This 
is an important item where it is noted that the ap¬ 
proximate cost of installation of substation machinery 
is about $60.00 to $80.00 per kilowatt of capacity 

(R. 20). 


The amount of starting resistor loss which may be 
taken advantage of carries from three to ten per cent 
of the total power input to the car, whereas the brak¬ 
ing energy loss which may be taken advantage of 
varies from seventeen to twenty-five per cent of the 
power input' to the car (R. 20, 21). The ratio of 
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heat obtained during* dynamic braking, as cjompared 
with the h<»at obtained alone during acceleration, is 
approximately three to one (R. 21). j 

Dynamic braking without heating may not always 
be resorted to, because although it effects a saving of 
frictional brake shoes, this saving only becomes com¬ 
pelling when the heating saving due to braking is 
added (R. 26). j 

Finally, as a result of the invention, cars arle better 
ventilated, because heretofore the ventilation'needed 
to be cut down to accommodate itself to an inferior 

i 

system of heating (R. 21). j 


SUCCESS AND RECOGNITION OF I 
THE INVENTION. 

I 

The invention has been commercially successfully 
employed on twenty-two coaches in Kenosha, Wiscon¬ 
sin, a cold city. These replaced the entire street car 
system. These vehicles operate the same ad street 
cars and incorporate the dynamic heating intention 
and have used it continually and successfully (R. 
23, 28). j 

Twenty-five coaches provided with this dynamic 
heating invention have been operating with Success 
in Salt Lake City, Utah (R. 24). j 

The invention has been given important edjitorial 
space in the Electric Railway Journal (R. If), 24). 
It has attracted the attention of The American I Tran¬ 
sit Association President’s Conference Comnjiittee, 

i 

which was studying and authorizing a research !in the 

• v - 7 j 

advancement of the art of transportation. This j Com¬ 
mittee wrote the specifications in which the heating 
system of the present invention was specified for the 
Brooklyn cars (R. 24-25). j 


i 
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THE GROUNDS FOR REJECTION. 

Mr. Justice Bailey, in the memorandum opinion of 
July 10, 1935, agreed “with the conclusions reached 
by the tribunals of the Patent Office.” These conclu¬ 
sions are expressed in the Examiner’s statement (K. 
40-48) and ihe opinion of the Board of Appeals of 
February 19. 1931 (R. 49-51). 

The Examiner says (R. 47): 

“Claims 1, 2, 3, 26 and 31 stand rejected on 
Smith in view of the well-known use of the same 
resistors for starting and braking, as taught by 
Candeei et al. and Skinner. Since the Smith pat¬ 
ent teaches that the resistors ordinarily used for 
‘starting and controlling’ the motors of an elec¬ 
tric vehicle can be utilized to warm the interior 
of the vehicle, the Examiner takes the position 
that iti mav be considered that Smith intended 
applying his invention to any of the vehicle 
systems known at the time of his invention and 
having resistors for starting and controlling the 
motors. 


But the facts are that the phrase “starting and con¬ 
trolling,” used to define Smith’s resistor, defines only 
a resistor for acceleration (R. 29). Therefore, Smith 


did not disclose using braking resistance for heating 
purposes. This is a pure mistake or assumption on the 
Examiner’s I part, and since his conclusion is based 
upon a mistaken or an assumed, rather than a true 
premise, his argument that Smith therefore had in 


mind some electrical system such 


as Skinner’s or C’an- 


dee’s is fallacious. 


For instance, the Examiner states 


(R. 48): 
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4 4 In practicing the Smith invention in ah elec¬ 
tric motor driven vehicle in which the Skinner or 

Candee et al. circuits are used, it is merelv jneces- 

* 1 

sarv to build a box around the motor rheostats 
• . 

(or grid resistors as they are commonly cjalled) 
and arrange conduits or Hues to carry thd* heat 
into the vehicle as taught by Smith.” 

i 

| 

i 

The fallacy of the quoted conclusion is that |Smith 
did not teach that either the Skinner or Candcfe cir¬ 
cuits wore to be used for heating, nor did Skinher or 
Candee. 


THE CRITERION OF INVENTION. 


The Board of Appeals went even further and stated, 

(R.51) | 

| 

“there is no invention in applying Smith’s' heat¬ 
ing construction to the resistors of Skinner and 
Candee et al., or other old systems of electric 
control, irrespective of whether the resistors are 
used both for starting and braking” (R. 51). 

In view of the above, it will be seen that the lissue 
herein is squarely one of “invention” and tha| the 
Patent Office tacitly admits that the claims at barjhave 
novel tv and utilitv. i 

* v i 

The theorizing of the Patent Office as to the obvi¬ 
ousness of appellant’s invention should not outweigh 
the opinions of experts in the field, especially ydien 
the Patent Office makes its deductions from an un¬ 
warranted premise as to what Smith disclose^, as 

| 

noted above. j 

i 

i 

In Pubilier Condenser Corp. v. New York Coil; Co., 
20 F. (2d) 723 (C. C. A. 2), the Court said: 





“In all inventions the safest test is the condi¬ 
tion of the art before and after the putative in¬ 
vention appears. At least that is an immeasur¬ 
ably safer test, when available, than any a priori 
conclusions as to what is or is not an obvious 
step. To the last we should not resort, except 
in cases of absolute necessity" (pp. 724-725). 


In the present case there 
tion of the art” test, and it 
the applicant. 


is available the “condi- 
is patently favorable to 


The Court in Paries Co. v. Brown, 121 Fed. 547, 550 
(C. C. A. 7), said: 

“The eve that sees a thins: alreadv embodied in 

Wt V 

mechanical form gives little credit to the eve that 
first saw it in imagination. But the difference is 
just the difference between what is common ob¬ 
servation and what constitutes an act of creation. 
The one is the eye of inventive genius; the other 
of a looker on after the fact.” 


In a recent case, Wach v. Coe, CA App. I). C. 255, 77 
F. (2d) 113, 115, by the Court of Appeals of the Dis¬ 
trict of Columbia, in an opinion by Mr. Justice Robb, 
it was said, quoting from Paramount Publix Corp. w 
American Tri-Ergon Cor])., 294 U. S. 4(54, 55 8. Ct. 
449, 79 L. Ed. 997: 

“Where the method or device satisfies an old 
and recognized want, invention is to be inferred, 
rather than the exercise of mechanical skill. For 
mere skill of the art would normally have been 
called into action by the generally known want.” 

In re Armstrong, at 83 Fed. (2d) 924, page 927, 
it is stated: 
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“It is argued by the solicitor for the iPatent 
Office that the instant case falls within the rule 
laid down in Re Hugh Rodman, 53 F. (2d) 895, 
896, 19 C. C. P. A. (Patents) 743, where is|found 
the following language: 

“ ‘The reasoning in De Forest Radio Co. v. 
General Electric Co., 283 C. S. 664, 51 jS. Ct. 
563, 75 L. Ed. 1339, we think is controlling 
of the decision in this case. There thejLang- 

muir high-vacuum tube was conceded^ bet- 

r 

ter than the prior art I)e Forest audion or 
vacuum tube, from which it differed bv us- 
ing a higher vacuum, or lower air content, in 
the tube. The Supreme Court of the United 
States held that there was no invention in 
changing the degree of a vacuum, notwith¬ 
standing the improved results, because the 
high vacuum was suggested by other j prior 
art.’ | 

i 

j 

“In the last above-cited case, the claimed im¬ 
provement did not consist in combining olji ele¬ 
ments so that they would coact and co-operate to 
produce a new and useful result, but consisted 
in obtaining better results in casehardeningj steel 
articles by using a grade of coke better tliaSn the 
prior art taught. This, we said, did not involve in¬ 
vention. So it was in the case of De Forest Radio 
Co. v. General Electric Co., 283 U. S. 664, 51 S. Ct. 
563, 75 E. Ed. 1339. Langmuir obtained better re¬ 
sults by using a higher vacuum than that which 
was taught by the prior art. The Supreme Court 
of the United States said that there was n|) in¬ 
vention in changing tin* degree of vacuum. These 
two decisions, as we see it, turn upon a principle 
in no way involved in the case at bar. Herfy we 
are not concerned with a question of the degree 

i 

! 

i 
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of the effect of a single element, but with a re¬ 
sult of a co-operative combination of elements .' 9 

(Emphasis ours.) 

We also are not here dealing with a question of 
degree, but with a result of a co-operative combination 
of elements. There are not in this case merely more 
old resistors providing more heat, but an entirely new 
organization of different resistors serving the purpose 
of heating^ some of which resistors (the decelerating 
resistors) had never before been used for car heating. 

In Diamond Rubber Co. v. Consolidated Rubber Tire 
Co., 220 C. S. 428, the Supreme Court said (Ml Sup. 
Ct. 447): 

“Its simplicity should not blind us as to its 
character. Many tilings, and the patent law 
abounds in illustrations, seem obvious after they 
have been done, and ‘in the light of the accom 
plished result,’ it is often a matter of wonder how 
thev sO long ‘eluded the search of the discoverer 
and set at defiance the speculations of inventive 
genius.’ Pearl v. Ocean Mills, 2 Bann. & Ard. 
469, Fed. (’as. Xo. 10,876, 11 Off. Gaz. 2. Knowl¬ 
edge after the event is always easy, and problems 
once solved present no difficulties, indeed, may be 
represented as never having had any, and expert 
witnesses may be brought forward to show that 
the new thing which seemed to have eluded the 
search of the world was always ready at hand and 

easv to be seen bv a merelv skillful attention. But 
» • • 

the law has other tests of the invention than 
subtle: conjectures of what might have been seen 
and vet was not. It regards a change as evidence 
of novelty, the acceptance and utility of change 
as a further evidence, even as demonstration." 
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The Patent Office apparently belittles appellant’s 
invention, merely because it is simple to carry otit. At 
R. 50 the statement is made, “It is noted by tljie Ex¬ 
aminer that in order to meet these claims it is merely 
necessary to build a casing around the resistbrs or 
rheostats of these patents and provide flues to! carry 
the hot air into the vehicle, as taught by Smith.’’ 

But, in Miehle Co. v. Whitlock, 223 Fed. 647 j(C. C. 
A. 2), the ('ourt said: 

“Patentable noveltv is sometimes found in dis- 

* i 

covering what is the difficulty with an existing 
structure and what change in its elements will 
correct the difficulty, even though the meajns for 
introducing that element into the combination are 
old and their adaptation to the new purpose in¬ 
volves no patentable novelty” (p. 650). 

i 

It should also be borne in mind that an invention 
is not to be gauged by the necessary physical changes, 
but by the directing conception which brought! them 
about. 

| 

| 

As stated in Traitel Marble Co. v. U. T. Hungirford 
Brass & Copper Co., 18 F. (2d) 66, at 68: ! 

“If the thing itself be new, very slight struc¬ 
tural changes may be enough to support A pat¬ 
ent, when they presuppose a use not discoverable 
without inventive imagination.” 

v i 

In Armstrong Cork Co. v. W. & J. Sloane Mfg, Co., 
27 Fed. (2d) 644, it is stated at page 646: j 

j 

“It is strange no one had even thought cif in¬ 
denting linoleum, and herein lies the invehtive 
thought; for, when once thought of, the doing of 

i 

| 

i 

i 
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it physically was but the indenting of a hitherto 
plane surface floor covering.” 

In re (ilafcke, 51 App. D. C. 204, this Court said, at 
277 Fed. 605: 

“It was held bv the tribunals below that the 
improvements of appellant were so obvious as to 
amount merely to the application of mechanical 
skill. It may be suggested that the inventions of 
Brown and Wicks were patented in 1886, and 
more than a generation passed before anyone dis¬ 
covered these improvements, which the officials 
below now denominate as obvious mechanical 
changes. It remained for appellant to discover 
and put in operation that which had so long been 
delaved through lack of an inventive mind to 
comprehend its value or the means of accomplish¬ 
ing it. The rule in such cases is well illustrated 
by Chief Justice Taft in the recent case of Hil¬ 
dreth V. Mastoras (256 IT. S.42 Sup. Ct. 20, 

66 L. ed. ...) (C. D.. 1921, 372. 293 O. G. 215).” 

In re Burt. 58 App. I). (’. 7, this Court held, at 24 
Fed. (2) 274: 

“It is quite easy, now that he has solved the 
problem, to reach the conclusion that it was very 
simple of solution; but the patent law contem¬ 
plates rewarding the one who really solves it, and 
not the one who, after its solution, thinks he could 
have solved it." 

LZ Af>f>.OC 233, 

In Otto v. Kobertson,.66 F. (2d) 213, this Court re- 
versed the court below in a suit under R. S. 4915, and 
in ordering the grant of the patent, said: 

“It is often easy, after a mechanical device has 
been discovered and successfully reduced to prac- 
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tice, to speculate as to the simplicity of the proc¬ 
ess by which it was accomplished. The twilight 
zone between that which is obvious to one skilled 
in the art and invention is not ahvavs erisv of 

• i • 

determination. I 

i 

“However, in this case, we think, considering' 
the distinct advancement in the art, the facjt that 
the invention has gnne into extensive use on the 

great ocean liners that traverse the seas, arid the 
convenience, accuracy, and simplicity of [Mu¬ 
mming exact location from the numerals indicated 
on the dial, that appellant is clearly withijn the 
field of invention” (p. 214). (Emphasis outs.) 

i 

This Court in In re Covkondall, 58 App. D. Cj. 280,. 

29 F. (2) 8(58, said: j 

I 

“We are constrained to disagree with this rul- 
. ' ! 
mg. The appellant has produced a new comjbina- 

tion which is possessed of great practical value 

and is performing actual service in commerce. It 

^ i 

is true that the elements entering into the [com¬ 
bination, if taken separately, were not invented 
by appellant; but these were never before com¬ 
bined into a structure which actually functioned. 
The appellant was the first to combine them so as 
to bring a new svstem of machinerv into actual 
public service, where its usefulness and valu0 are 
approved by notable commercial success. Thje in¬ 
vention of Sitnev, on the other hand, was inoper¬ 
ative: it never entered into actual service, | and 
cannot be considered as an anticipation of appel¬ 
lant’s invention. A patent for an invention Which 
successfully accomplishes a useful result is! not 
void, for anticipation or prior use, because of a 
prior device, however similar in combinatioh or 
close in resemblance to that of the patent, where 
such prior device was not operative, and failed to 


! 


produce the result sought and which is produced 
by the device of the patent. General Electric Co. 
v. Wise (C. 0.), 119 F. 922. See, also. Hale & 
Kilburn Mfg. Co. v. Oneonta Co. (C. C.), 129 F. 
598; Diamond Patent Co. v. 8. E. Carr Co. (C. C. 
A.), 217 F. 400: Permutit Co. v. Harvey Laundry 
Co. (C. C. A.), 279 F. 713; Kirch herder v. Ameri¬ 
can Acetylene Go. (C. C.), 124 F. 764; In re East- 
wood, 33 App. D. C. 291. 

“It mav be added that in doubtful cases it is 
the established rule in this court to resolve the 
doubt in favor of the applicant. In re Henry, 55 
App. D. C. 396, 6 F. (2d) 699.” (Emphasis ours.) 


THE AMBIGUITY OF THE SMITH REFERENCE. 


Smith 1,535,079 at H. 89, lines 24, 25 
K. 90, lines 43, 44, 48, 60, 63, 73. 82, 
rheostats to describe his resistances. 


. 30, 33, 61, 66; 
uses the term 
At R. 90, lines 


44-47, he savs: 

* 


“These rheostats have electrical connections 31 
leading to the motors of the car, and are adapted 
to supply the starting and controlling resistance 
for the car motors/’ 


Now, the Board of Appeals lias considered it imma¬ 
terial what meaning is given to the term “control¬ 
ling” in the expression “starting and controlling” 
(R. 51). Yet the Examiner's statement relies upon 
an interpretation of the phrase “starting and control¬ 
ling” as covering starting and braking resistors in 
order that he may make the application of the Smith 
invention to a vehicle having the motor control of 
Skinner or Candee (R. 47). And the Supreme Court 
of the District of Columbia agrees with the conclu¬ 
sions reached bv the tribunals of the Patent Office 



(R. 18). Tliis point must therefore be discussed in 
detail. j 

Tli is Court is respectfully reminded that tjie ex¬ 
pert witness Parsons, al R. 29, interprets the phrase 
“starting and controlling resistance for the car mo¬ 
tors” as meaning only the “resistance used in iaccel- 
erating a car.” This was the contention of Baum- 
garten's attorney during the prosecution, because of 
the synonvmous use bv Smith of the term “rheostat,” 

• • • | 7 

which connotes a starting function only. The wjitness 
says that it is a resistance used in accelerating the 
car, so that the Examiner’s position in interpreting 
Smith otherwise appears to be untenable. The Exam- 

i 

iner’s conclusions based on said position are likewise 
untenable. 

i 

At least, if two different experts disagree las to 
the meaning of this phrase, then the Smith reference 
is not clear enough in its disclosure. As stated in 
Parker Rust Proof Co. v. Ford Motor Co., 6 Fed. (2) 
649, at 654: | 

I 

“The rule is that the reference, to be sufficient 
upon which to predicate anticipation, ‘must be so 
clear and definite as to enable any mechanic 
skilled in the art to reach the patented invention 
certainly, directly and without the necessity of 

anv experiment ' * ” i 

! 

Naylor y. Alsop Process Co., 168 Fed., at 920: i 

“When it is sought to ascertain the state of the 
art by means of prior patents, nothing cap be 
used except what is disclosed on the face of those 
patents. Such patents cannot be reconstructed in 
the light of the invention in suit, and then iused 
as a part of the prior art.” 
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CONCLUSION. 

In view; of tin* above facts regard in# the noveltv, 
utility and commercial success of the present in¬ 
vention, and in view of the fact that the invention 
was not obvious to make as indicated by the absence of 
it for a Ion# number of years in the well-developed elec¬ 
trical vehicle field, despite the #reat incentive to 
have the problem solved, it is submitted that ap¬ 
pellants* claims are clearly patentable. 

It is therefore requested that the decision of the 
lower court be reversed. 

Respectfully, 

PAUL A. BLAIR, 

Solicitor for Appellants. 

DELOS (L HAYNES, 

LLOYD R. KOENIG, 

Counsel for Appellants. 
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APPENDIX. 

l 

Counsel for appellants take this opportunity to call 
attention to the following: i 


The witness Parsons, at R. *28, is quoted as 


stating: 


“We designed the equipment and quotefl prices, 

and are furnishing the equipment.” 

■ 

According to a letter of May 19, 1936, deceived 
from the witness, what he stated was: i 

I 

“We designed the equipment and quoted prices, 
hut are not furnishing the equipment.” 

At R. 29 the witness Parsons states: I 

i 

i 

4 ‘My company has no financial interestj in the 
invention, so far as 1 know.” j 

The Court is advised that subsequent to the trial 
Mr. Parsons’ company, The Consolidated Car-Heating 
Company, has arranged or endeavored to arrange to 
obtain rights under the application. ! 

This of course detracts nothing from the Persons 
testimony. Parsons testified as to facts within his 
personal knowledge. i 


i 































In the United States Court of Appeals 
for the District of Columbia 

I 

January Term, 1936 | 

j 

i 

j 

No. 6622 | 

Arthur W. Baumgarten et al., appellants 

v• | 

Conway P. Coe, Commissioner of Patents, 

appellee 


APPEAL FROM THE SUPREME COURT OF THE DISTRICT OF 
COLUMBIA (NOW DISTRICT COURT OF THE UNITED 
STATES FOR THE DISTRICT OF COLUMBIA) 


BRIEF FOR THE COMMISSIONER OF PATENTS 

j 

This is an appeal from a decree of the Supreme 

i 

Court of the District of Columbia (now the| Dis¬ 
trict Court of the United States for the District 
of Columbia) (R. p. 13) dismissing the bill of 
complaint. 

By that bill, which was brought under thej pro¬ 
visions of Section 4915 R. S. (35 U. S. C. 63) plain¬ 
tiffs sought to have the Commissioner of Parents 
authorized to issue on the application of Arthpr W. 
Baumgarten, Serial No. 200617, a patent contain¬ 
ing claims numbered 1, 3, 8, 12, 14, 16, 17, 2$, 26, 
and 31 (R, pp. 4 to 6, inch). 

(i) 

91979—36 
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That application discloses a system for heating 
an electrically driven car provided with an electric 
system including “regenerative braking.” By re¬ 
generative braking, which is also referred to in the 
record as “dynamic” braking, is meant a system 
in which the connections can be so made that the 
motors for driving the car are converted into gen¬ 
erators and the current thus generated passes 
through resistances so that the momentum of the 
moving car acts as a braking means. Specifically, 
the application discloses means by which air is 
passed over the heated coils and also into the in¬ 
terior of the car for the purpose of heating it. 

The claims are not set out in full in appellants’ 
brief and no discussion is made as to the differ¬ 
ences between the various claims, appellants quot¬ 
ing claim 3 as typical of the other claims. 

Claims 1 and 3 appear to be the broadest of the 
claims. They read as follows: 

1. The vehicle comprising electrical driv¬ 
ing means including at least one motor, a 
starting resistance for said motor adapted 
to effect heating, means for reconnecting 
said motor as a generator, said resistance 
being reconnected to the converted genera¬ 
tor so as to effect braking by transforming 
electrical energy into heat and means for 
passing into the vehicle said heat due to 
starting and braking. 

3. The vehicle comprising a compartment, 
electrical driving means including a mo- 







I 

tor, a starting resistance for said Riotor, 
means for connecting said motor to I drive 
the vehicle including said starting Resist¬ 
ance, means for reconnecting said motor as 
a generator and reconnecting said Resist¬ 
ance to absorb energy from the converted 
generator said resistance providing heat 
when used for a starting resistance ind as 
a generator resistance and means for trans¬ 
ferring the heat from said resistance tp said 
compartment under motoring and generat¬ 
ing conditions. j 

• i 

No claim was made in the application to tjie re¬ 
generative braking system per se and Baurngkrten, 
the applicant and one of the appellants herein, 
testified (R., p. 26) that he was not the inventor of 
the dynamic braking system and that that system 

i 

was not new on vehicles at the time he made what 
he now claims as an invention. Such a system is 
fully disclosed in the patent to Skinner, No. 12^0935 

i 

(R., p. 67 et seq.), and in the patent to Chndee 
et al., No. 1317266 (R., p. 80 et seq.). ! 

Nor was appellant, Baumgarten, the first to de¬ 
vise means for heating a railway car by utilizing 
the heat generated in resistances through whibh an 
electric current passes. Such a system is fulty dis¬ 
closed in the patent to Smith, No. 1535079 (R., p. 

i 

85 et. seq.). 

That patent, however, does not disclose g re- 

i 

generative braking system. It discloses the jisual 
electric system as applied to a railway car in \Rhich 
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there are what are known as starting resistances 
through yrhich the current passes when the car is 
first started and which are gradually cut out of the 
circuit as the motor comes up to full speed. As in 
appellant Baumgarten’s application, these resist¬ 
ances are shown as located beneath the car, with 
means for passing air thereover and into the in¬ 
terior of the car. See Fig. 1 of the patent 
(R., p. 85). 

In his specification Smith describes the arrange¬ 
ment as follow’s: 

Within the box 22 are supported in insu¬ 
lated relation a plurality of rheostats 30. 
These rheostats have electrical connections 
31 leading to the motors of the car, and are 
adapted to supply the starting and control¬ 
ling resistance for the car motors. These 
rheostats consequently dissipate a quantity 
of electrical energy in the ordinarv run of 
the car, this energy being dissipated in the 
form of heat which is imparted to the body 
of air in the chamber 28 of the box 22. 

The position taken by the Patent Office tribunals, 
and sustained bv the trial court, was that in view 
of this record there was no invention in utilizing 
the braking resistances as well as the starting re¬ 
sistances as the means for heating the air which is 
passed into the interior of the car. The regenera¬ 
tive or dynamic braking systems "were well known 
at the time the Smith application was filed and the 
examiner took the position (R., p. 47) that it might 
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be considered that Smith intended applying! his in¬ 
vention to anv of the vehicular systems known at 

* %/ 

i 

the time of his invention and having resistbrs for 
starting and controlling the motors. 

The appellant Baumgarten, both before ^lie Of¬ 
fice and before the lower court, contended that the 
Smith patent was limited to using starting; resist- 

i 

ances only. 

The Board of Appeals of the Patent Office, in 
its decision in the application, after referring to 
these respective contentions, said (R., pp. 5Q, 51) : 

Since the Skinner and Candee et $1. sys¬ 
tems, using resistors for starting andj brak¬ 
ing, were old at the time of Smith’s 'inven¬ 
tion, and all three patents are prior art 
against appellant, we think it immaterial 
which meaning is given to the term; 4 ‘con¬ 
trolling/’ In our opinion there is no inven¬ 
tion in applying Smith's heating construc¬ 
tion to the resistors of Skinner and (Jandee 

i 

et al., or other old systems of electric con¬ 
trol, irrespective of whether the resistors 
are used both for starting and braking. 

In its decision the Board grouped the claims into 
two groups, namely, claims 1, 2, 3, 26, and 33L, and 
claims 8, 12, 14, 16, 25, and 26, and after pointing 
out why in its opinion there was no invention in ap¬ 
plying Smith’s heating construction to the resistors 
of Skinner and Candee et al. said of the latter 

i 

group of claims: ! 

Claims 8, 12, 14, 16, 25, and 26 add \o the 
subject-matter of the above group of claims 

i 

i 

i 


i 
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certain electrical features, as the interlock 
and the switch for re-connecting the motor 
as a generator, specified in claim 8. These 
features are old in Candee et al. and Skin¬ 
ner, and add nothing patentable to the con¬ 
struction covered by the first group of 
claims, as pointed out by the examiner. 

As stated above, appellants have not in their 
brief discussed the claims specifically but have 
predicated the appeal solely on the ground that 
there was invention in passing air over the coils in 
a system using dynamic braking where those coils 
were heated during the braking operation over the 
system shown in the Smith patent. 

It is submitted that this record does not estab¬ 
lish that there could have been invention in devis¬ 
ing appellants’ system and on the contrary it is 
submitted that it establishes there was not. 

Admittedly (R., p. 26) it was customary to put 

the resistors in an ordinarv control resistance un- 

%/ 

derneatli the car and the resistors of the dynamic 

%/ 

braking system may be placed in the same location 
and in some instances were. It was known for 
manv, many years that when an electric current 
is passed through a coil of wire, the wire is heated, 
and what Baumgarten did was to utilize the heat 
given off by the resistors, that is, the coils, in the 
dynamic braking system, as well as the starting 
coils, as the means for heating the air. In fact, 
the starting coils are used as part of the resistors 
for the dynamic braking system. In other words, 
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i 

i 

i 

i 


i 

i 

i 

what Baumgarten did was to apply Smith’s sys¬ 
tem of heating a ear to a car with which a dynamic 
braking system was used. j 

While no court has ever undertaken to make a 

i 

generic definition of what invention is, it | is sub¬ 
mitted that it is never invention to do thai which 
is taught by the prior art, or what is obvious from 
a consideration of the prior art. i 

The case here is closelv analogous to the lease of 
Millner v. Voss et oh, 48 Fed. Rep. 832, decision 
rendered June 1882. 

i 

In that case there was before the Court a!patent 
for an improvement^ in a ‘ 4 tobacco-curing fur¬ 
nace’ 1 , and it appears from the decision that the 
difference over the prior art resided in the use 
of a second furnace of a different size from the 
primary furnace in heating air to be passed 
through the flues. j 

The court in its decision, after stating “Ifut the 
specification of the complainant requires o\\ each 
side of the chimney two furnaces or more, alike in 

i 

all respects except in size, and this is claimed as 

j 

part of his patent”, said: 


But surelv there can be no invention in this. 
%/ 

Where one stove is found to be unequal to 
the heating of a room, to put another beside 
it, even though smaller, requires no inven¬ 
tion; and if at the time of the issue of plain¬ 
tiff’s patent there was in use for during 
tobacco, or anything else, single furinaces, 
with flues entering a common flue, 4 7 ith a 


i 

i 


i 
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return flue to the chimney, it is not a patent- 
able combination to put two furnaces side by 
side, to accomplish the same purpose, even 
though one be smaller than the other. 

In the brief on the appeal, as before the lower 
court, it is urged, in support of the allowance of the 
claims, that no one prior to Baumgarten had de¬ 
vised a system specifically the same as that shown 
in his application and that this system has been 
quite extensively used. 

It has been repeatedly held by the Supreme 
Court of the United States that novelty and utility 
alone do npt constitute a sufficient basis for the 
granting of a patent, and that in addition to such 
noveltv and utility invention must be shown. 

In the case of Thompson v. Boisselier, 114 U. S. 
1, the Court, in discussing that question, said: 

The provision of the Constitution, Art. 
I, sec. 8, subdivision 8, is, that the Congress 
shall have power 44 to promote the progress 
of science and useful arts, by securing for 
limited times to authors and inventors the 
exclusive right to their respective writings 
and discoveries.” The beneficiary must be 
an inventor and he must have made a dis¬ 
covery. The statute has alwavs carried out 
this idea. 

And then with respect to the statutes and the 
necessity for invention being shown, said: 

In the Act of July 8,1870, 16 Stat. 201, sec. 
24, the patentee was required to be a person 
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i 
j 

i 
I 

who had “invented or discovered an^ new 
and useful art, machine, manufacture or 
composition of matter, or any new aiid use¬ 
ful improvement thereof”; and th^t lan¬ 
guage is reproduced in sec. 4886 Rev| Stat. 
So, it is not enough that a thing shall new, 
in the sense that in the shape or foirm in 
which it is produced it shall not havd been 
before known, and that it shall be useful, but 

i ' 

it must, under the Constitution and the stat- 

ute, amount to an invention or discovery. 

i 

Furthermore, the same court, with respect to the 
question of an improvement, has clearly held that 
the mere fact that the device sought to be patented 
was an improvement does not entitle an applicant 
to a patent. 

In the case of Pearce v. Mulford, 102 U. 112- 

117, the Court said: j 

His chain may have been an improvement 
on the chains that preceded it. In som^ par¬ 
ticulars it doubtless was. It left the elas- 

i 

ticity of the spiral gold tubing more fifee by 
releasing the link from the attachment of 
the soldering, and it enabled the chain to be 
freely taken in pieces without injury to its 
structure. But all improvement is not in¬ 
vention, and entitled to protection as such. 
Thus to entitle it, it must be the product of 
some exercise of the inventive faculties, and 
it must involve something more than w 7 hat is 
obvious to persons skilled in the art to jvhich 
it relates. I 
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Nor does the fact that the device has gone into 
commercial use establish that the making of that 
device was an act of invention. 

While the fact of commercial use mav be suf- 
ficient to resolve the doubt as to the presence of 
invention in a doubtful case, it is only in such a 
case that it has any weight. As has been said more 
than once, commercial use cannot both create a 
doubt and resolve it in the applicant’s favor. 

In the rather recent decision of the Court of Ap¬ 
peals of the District of Columbia in Freyn Engi¬ 
neering Company v. Coe, 79 F. (2d) 134, — App. 
D. C. —; 1935 C. D. 61, that court said: 

It is in evidence that appellant’s method 
has achieved commercial success, which, 
however, although an element to be consid¬ 
ered on the question of novelty, is not con¬ 
trolling. McClain v. Ortmayer, 141 U. S. 
419,425, 57 0. G. 1129; Grant v. Walter, 148 
U. S. 547, 556, 63 O. G. 910; Ide v. Ball En¬ 
gine Co., 149 U. S. 550, 63 O. G. 1529; Tite- 
flex Metal Hose Co. v. Robertson, 61 App. 
D. C. 40,57 F. (2d) 406,416 O. G. 5. Where 
a doubt exists as to the question of novelty, 
commercial success may justify the court in 
resolving the doubt in favor of the applicant. 
Paramount Publix Corp. v. American Tri- 
Ergon Corp., decided March 4, 1935, 294 U. 
S. 464, 452 0. G. 701. But where, as here, 
the lack of novelty plainly appears, com¬ 
mercial success is without significance. 
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I 

I 

i 

I 
I 

I 

I 
j 

i 

It is submitted that the system disclosed and 
claimed in the Baumgarten application is clearly 
lacking in invention, that the bill of complaint was 
properly dismissed, and that the decree pf the 
lower court should be affirmed, with costs pgainst 
the appellants. j 

R. F. Whitehead, | 
Solicitor for the Patent Office,\ 

Attorney for Appellee . 

September 1936. 
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